Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



WASTE PRODUCTS 



AND 



INDEVELOPED SUBSTANCES : 



OR, 



HINTS FOR ENTERPRISE IN NEGLECTED FIELDS. 



BY 

% 

P. L. SIMMONDS, '^' 

\ 

DBPUTT-SnPBBINTBirDBKT OF THB COtONIAI. SEPABTMBNT, IirTBBNATIOKAi:. 

EXHIBITION ; 
Utor and Proprietor of " The Technologist" Author of " The Commercial Productt 
of the Vegetable Kingdom" ** Dictionary of Trade Product*" S(c. S(c. 



1 » 



" A snapper-up of unconsid^i* 3u t'ji^'?s." 



LONDON: 
KODEKT HARDWICKE, 192, PICCADILLY. 



^ 
J^ 






PUBLr l:3pary 
656667 A 

tild:::' r?- cttons 
R i: 3 L 



• •*••• • • \ * ••• 



«,• ; •-• 



• • 



.*: • 



• • • 






TO THE 

COUNCIL OF THE SOCIETY OF ARTS, 

BEFORE WHOM THE 8UBJB0T TBEATED OF IX THIS WORK 

HAS BEEN FREQUBirrLT DISCUSSED, 

AND WHO HAVE AWARDED THE AUTHOR THE SOCIETY'S MEDAL 

FOR HIS PAPER OX UNDEVELOPED PRODUCTS, 

AND MORE RECENTLY ELECTED HIM AN HONORARY LIFE MEMBER 



%\U Math 



IS GRATEFULLY DEDICATED 
BY THEIR OBLIGED AND OBEDIENT SERVANT, 

I THE AUTHOR. 

I 





>RE] 



lCB. 



The general subject treated of in this volume i 
le of cojisidei-able interest both in an individual and | 
uaticmal point of view. It is too extensive, however, 
in its scope to be discussed euccesstiillj in detail here, 
Hiuce anyone branch would of itself form a ucwfLd and 
interesting volume. The utilization of waste has | 
been more and more taken up of late years, and has 
ipecially occupied the attentiou of membera of the | 
by of Arts. Indeed, the groundwork of this I 
consists of two out of several jiapers read 
myself at evening meetings there/ and of extracts 
other papers. Besides those quoted from, I 
also direct attention to the communication s on 
ish Guano, by Mr. Horace Green and Mr. lAwee 
(Journal of the Society, Vol. II, p. 87) ; " On the j 
rttUzation of the Sewage of Towns " (Vol. V, p. 49) ; 
'The UtilizutioD of the Slags of Molten Mineral 
luctB of Smelting Furnaces," by Dr. W, H. Smith 
'ol III, p. 335) ; " On the Application of Town 

"On same Uudevulajiud Hnd UunjiprecUted Articleii of 
» Produce frDm different pnrta of thii Worlti, " ruad Xov. 
il ; for which the Souiely'ii silver niudiil wna ununled. ' 
II Utiluuitiin ofWHstB Sahataaceii," rend Feb. D, IKS!', 



Sewage," by Mr. Alderman Mechi (Vol. VIII, i>. 261), 
and otbers. 

I can claim no merit tor originality in this work, < 
since I have had to draw largely npon others for 
supplementary information. My object baa been to 
condense into a brief compass such desultory notes and 
descriptions as would lead to reflection and investi- 
gation, and probably induce many to utilize more 
generally products now neglected or overlooked. The 
volume has been passed through the preaa under very 
great difBcultiea owing to my onerous ofiicial duties at 
thelnternational Exhibition, and ray numerous literary 
engagements. Although this can scarcely be pleaded 
nH any legitimate excuse for faults and short-comings, 
yet it may, at least, be fairly stated in extenuation ; 
for when the work was announced I had anticipated 
having more leisure for its arrangement and revision. 
The object in view — the diffusion of practical informa- 
tion on matters too much overlooked, — will, at least, be 
appreciated, and moat probably lead to other works 
which may sapplement the practical information 
required on many pointa. 

r. L. RIMMONDS. 

8, WlSCHBSTBR StHBET, S.W. 
JWK, 1S62. 
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^ASTE & UNDEVELOPED SUBSTANCES. 



The title of tliia work scarcel; expremes aconrately 
s Bubject I propose to diacuaa, but it wonld be diffi- 
nlt to fiud ODO which, shonid etabraae and define all 
latteca to he treated oi. There are many sub- 
tances already utilized, which are to all intents and 
purposes 'waste or refuse substancca ; and there are ' 
-rery many others not used, which are also " waste sub- 
stances," and well worthy of the attention of practical 
men. The subject is highly important in its com- 
merciBl bearings, whether tbe substances utilized ore 
mited or extensive, because they all lead to a watch- 
iloess and thrii't which converts waste matter to gome 
rvfitable use. 

Viewed in its collective form, it has not occupied 
ihat prominent degree of attention it demands. 
Although I cannot hope to bring forward much that 
B new, yet the bints and det^ls respecting some of 
ihese reconversions and applications of waste mate- 
ials, and the greater development of new products 
ind experiments upon othei^s, may lead to thought, 
kud prove profitable in other quarters, while they will 
robably elicit much further interesticg information 
D these and like substances. 

When we perceive in nature Low nothing ia wasted, 
Imt tliat every substance is reconverted, and agoia 
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WAflTB AST) DHDEVBLOPED SUBSTANCES, 

made to do duty in b. changed and l>eaiitified form, W8 
liave at least an example to utirauiate ns in economic 
callj applying the waste niateriala we make, or that 
lie around ue in abnndauce, ready to be utilized. 

In every manufftcturing process there is more or 
less waste of the raw material, which it is the province 
of others following after the original manufacturer to 
collect and utilize. This is done now, more or less, in 
almost every manufacture, but especially in the prin- 
cipal ones of the couutry — cotton, wool, silk, leatter, 
aud iron. But new industries spring up fi-om time to 
time, and out of the worn substances and waste of 
these much commercial wealth has yet to be drawn. 

The improvements in arts and sciences which ara 
daily taking place, the new manufactures which arisen 
the increase of populatioa, the estension of coloniza- 
tion, the greater demands hence made upon manufac- 
turers, and the continual waste occurring, are creating 
urgent wants for new materials of commerce, and a 
larger supply of old Mtaples than are at present avail- 
able. So bountiful, however, is nature, that the wont 
has hut to he made known, and diligelit investigation, 
and inquiry set on foot, and the demand will soon 



The student in hia library, the scientilic chemist in 
hia laboratory, the cultivator Id his special field of opera- 
tions, the botanical and geographical explorer in their 
travels through distant lands, and the manufacturer in 
Lis workshop, testing and proving the value of some 
new commodity, — each and ail of these may and do con- 
tribute more or less to the general good of mankind. 
Every one can lend his aid, therefore, to the general 



t'MA BHnAteoPED snsBTAircsB. 

jck of information — can point out or anggest some 
ilkvay to useful dJaaoveriea — some uDajipreciBted 
tednot, seemingly fitted for a particular purpose, or 
iMCt attention to a neglected staple which has not buen 
t generally ntiiized aa it might have been. Nature 
yet many materials in her storehuase, awaiting the 
1, and fitted for the rapid advancement 
ToiviliEation and our common comforts. Each one (aa 
IwvB already observed), in hia own rutige of operations, 
tdfl to the general stock of imjiroveuieut, and discovers 
meUiing new, calculated to stistain and support man, 
ild to benefit the pri)gresa of the world at large. 

When we remember how suddenly we were drawn 
ito ioBtilitiea with a powerful country, with which 
iiitained peaceful relations, aud from 
jiesce we had derived valuable supplies of timber, 
Ubw, hides, fibres, and other products of commei'ce, 
B sbonld consider the position in which our mauufac- 
xen might possibly be placed were a war to arise 
ibk the United States, from a stoppage of our bu[i- 
is of that grand staple of our mauufactnring trade 
iotton.* In the last fifty years we have paid 
seia one hundred and ten luilliotis sterling for fiax 
1 bemp alone, exclusive of uur purchase of grain, 
oaber, and animal products ; and probably we have 
d her about sis mtllious sterling per annum. In 
iS we received 41,819 tone of hemp from Russia, 
I 21,323 tons from other countries; and G4,i00 
s of 8ajc from Russia, against 29,770 tons from 
lier parts. Surely, with a little attention and euter- 

• The paper of which theae remarka form ft part waa read 
tan tho Society <^ Ai±i NovemliBr 29, ISSi. 



■WASTE AlfD mTDEVELOPED SUB3TAITCES. 

prise, tlieso figures might easily, and speedily, h& 
reverseil, and the whole or a greater quantity be ob- 
tained jrom Ireland, Canada, India, and otLer British 
poasesBioDS. Year by year we are becoming teas de- 
pendent on Russia. 

If we consider the chimgeB of the seat of production 
in sugar, and the variety of plants furnishing saccba- 
line juices, we cannot say that there is no room frar 
eiperimenC here. For a long period the common 
sugar-cane was solely depended upon, but some 
■varieties of this p]ant ■were boou found to he more 
productiTB than others ; and countries in wiiich the 
cane ooold not, from the nature of the climate, be raised, 
drew portions of their supplies of sugar from other 
plants. The augar maple furnishes the home supply for 
British America and some parts of the States j the 
sugar beet yields about 430,000 tons to the Continent. 
In the East and in Africa, sugar is obtained from the 
palm tribe. In America it was found that the stalk 
of the maize furnished a good supply of saccharine 
juice; and very recently a fi-iend of xny own (Mr. 
Leonard Wray), who has had great experience in sugar 
planting iii the East and West, and has published an 
excellent work on the cultivation and manufacture of 
this valuable staple, has patented processes over Eng- 
land, Earope, and America, for producing sugar from 
anotherspecieaof grass or cane, theImphee(ffofcMSs^.), 
which, from its early maturity and suitability for 
cultivation in temperate climates, bids fair to work a 
complete revolution in sugar manufacture. 

is singular to watch the mutations that take 
pUoe after a fe'ff years in the fields of production of 
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this country ! If by any sudden convulsioQ our supply 
of cotton from America should be cut oS, how wide- 
spread would be the resulting destitution and ruin to 
many of our merchants and importers, and to a large 
class of the population in the manufacturing districts. 
And yet we have every facility of soil and climate for 
producing, in our own dependencies of Africa, India, 
and Australia, more than sufficient for our wants.* 

Among the incentive re wards offered by the Council of 
the Society of Arts, at the present time, are premiums — 

For an account of the means at present employed in the 
utilization of so-called '' Refuse Products " generally. 

For an economical method of rendering the refuse from 
Scrolls, in making Size, and the waste alkali and filth extracted 
from Hags in process of boiling, available, each separately, as a 
Manure. 

For the introduction, commercially, of a supply of Hair, for 
manufacturiDg purposes, obtained from animals not hitherto 
resorted to, such as the Musk Ox, &c. 

For the largest and best sample of Starch, produced from a 
non-edible substance, as cheap as any at present in use, and 
obtainable in large quantities. 



COLLECTORS OF, AND DEALERS IN, WASTE 

SUBSTANCES. 

In most large cities there is a class of poor persons 
who make their livelihood by collecting the offal of 
the houses, and disposing of it for the purposes of 
different manufactures. Nowhere is this class so de- 
veloped as in Paris, where the chiffbnnier forms a 
peculiar type, almost unknown elsewhere. It is more 

* Since these remarks were originally made the state of things 
thus hinted at has actually come to pass. 
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than probable that tbe reader haa never thought of 
whfit becomes of the different objects which 8uoh per- 
sona are seeu collecting. Year after year we buy 
tdobhes of wool or cotton ; we wear them out to a 
certsio point ; they then paaa into other hands ; wbat 
becomes of them after? They are not annihilated; 
tbey may change their forma ; but, nevortheles*, the 
elements of which they are composed do not cease to 

Lot ua examine the ragman's basket : what do we 

turn np first t We have pieces of cotton and linen 

rags, — the raw material of the papet^maker, who 

transforDis these unsightly objects probably into the 

caost delicately-scented note-paper. Here, again, we 

have pieces of paper of all kinds — what can they be 

for 9 They form materials for making paste-board, 

dolls' heada, and occasionally papier mdelte. What a 

ain^ular history we have here ! The ball-dress of a 

lady dropa into the rag-hasket, and reappears aa a 

bmet-doax ; disappears again, to reappear onco more 

in the drawing-room or the nursery, as a workbox or 

a doll- Retarning to the basket again, we find pieces 

of woollen cloths of different colours, — what use can 

iv« put them to, as they do not make paper 1 The 

bits of scarlet cloth, which are dyed with cochineal, 

are boiled in soda to extract the colouring matter, 

. ^rhicb is used in dyeing chessmen, billiard-balls, and 

■lilrther things. Or we may sort the bits of cloth of 

Efliflbrent colours, and prepare from them materials for 

l'4fH;kuig flock-papers for rooms, or we might make 

■ j^ofing-felt of them. 

W Vrtaa the bones rejected from our <liDiier-tei\i\uB &i« 



made knife-handles, buttons, iuid a thousand otlier 
articlsB of a Mmilar character ; or we may obtain oil 
&om them, on the one hand, from which soap is made ; 
and, on the other, glue, or the most trauBparent gela- 
tine, from which ornamenta may be made or Tisiting 
cards — the residue being burned to make ivory-black 
for the manufftcture of blacking, or phosphorus for the 
manu&ctitre of lucifer matches. Or we may use 
for manure ; or as an element in the manufiictnre of 
earthenware ; and, filially, we may distil the whole bone, 
and get an ivory-black fit for making sugar white, 
whUst another substance is at the same time obtained, 
from which smeUiug-salts are made. Thus the bones 
thrown to the dogs in this utilitarian age may come 
back to us again on our dinner-table, as a part of o 
dress, as the medium of our politeness, as a means of 
washing our hands, lighting our fires, and blacking o 
boots ; and, finally, as the contents of that ali-impor- 
tant article, a lady's smelling-bottle ! 

Could the reader have supposed that a ragman's 
basket supplied the materials for so many manu&c- 
tures t And yet so it is ; modern chemistry has 
taught lis Low, out of the most vile and apparently 
the most worthleaa rubbish, the most usefvd and fre- 
quently the most heautifiil things may be elaborated.* 

liags are the common emblem of poverty, and to 
say that a man is in a ragged condition is the worst 
thing that can be said of him ; but lags are, in fact, a 
great source of wealth, and one of the staples of our 
com.merce ; for, besides our large home collection, we 

• Dubiia Exhibition Report. 
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Iport cotton and linen rags on the average of yearaa 
the Ta,lue of more than X300,000 sterling ; and thefl 
bdfl qaantity used in the kingdom exceeds one mil-l 
in atei'ling. During tlie war with Russia, there was ^ 
. enormous demand for linen rags by the apotheci 
acrapo into lint. Unless persons, then, have care- 
ly examined the vast amount of the cost of rags, 
ey can ibvm no idea of their great importance. 
Our imports of " rags and other materials for ' 
paper" (exclusive of woollen rags), in the last , 
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... 20,499 ... 
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The sources of sapply and comparative prices i 
S60 were as follows :— 

ATGTEge Price perTnu. 
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Hamburg 
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236 ... 


28 10 
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Egypt 


. 2,483 ... 
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The itmeiuDt clotheamen of the metropolu H 
pretty nutueroiia, although I have no precise accofl 
of their numbers. In conjunction with the ohina ifl 
glass pedlars, and the Tendors of growing plants tM 
flowera, they collect worn-out garments, hats, bofl 
and shoes, &c., which are renovated and made " befifl 
than new," either for home sale in Holy well-atreet, S 
Minories, and the neighbonrhooil of the Tower, M« 
month-street, and such localitiea. Then there are 9 
wardrobe purchasers, whose advertisements are sw 
continually in the Times, requiring garments for « 
port. These classes furnish a considerable portion* 
the " apparel and slops," to the value of more tlul 
£2,000,000 sterling, annually exported, half of wh^l 
goes to Australia. 

The extent of this waste-material trade, if I mM 
BO term it, may be estimated by the number of pdj 
sons engaged in it in London, as gleaned from tn 
pages of the Poat-Office Directory. This number, hofl 
ever, ia necessarily far below the mark, for it od 
inclndes housekeepers, and many in the suburbs afl 
omitted. There are, I find, 354 clothes salesmen 
(these, perhaps, are not all vendors of old clothes, bal 
include some of the outfitters), an undefined number 
of wardrobe dealers, IGO rag merchants, 5G4 marine 
store dealers, nineteen bone dealers {ten of whom are 
bone boilers), and three bone crushers, 

Mr. Mayhew gives the following estimate of the 
vendors of second-hand articles in the streets of 
London alone : — 
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Selknnf old metal'ivnre, auchna traya, irons, lui. 

Sellen of old lioeii 

Mlaisofoldcnrtaina 

BellerB of carpetinK 

SdlerB of old bed-tioldng, Ac 

~ ~ ickery and glftSB 

■Sellers of old moBiciU inBtmmenta 

Bdlera of second-hand neapocB 

SelkiB of old cnrioaitiea 

Selien of teleBco|>ea and pocket-glaBiieB 

Sellsrfl of other intecellaiieouB BecoDd-batid articles 

SeUan of men's second-hand clothes 

Sellers of old boots imd ehuea 

Tandors of old huts 

Sellen of women's seoond-hand apparel 

Teodors of seuond-faand bonnets 

Selteni of old fum 

Bellera of old articles at lalingtna market 

Total 
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a "way to get ricL, as exemplified ia the 
bciry of Pare Oliapellier, boulanga- etn. vieiix. Cba- 
Q old soldier, who, with no fortune but hia 
irioes, became a ramgear. This is one of the indaa- 
a of Paris which is rapidty diaappeariug before the 
rch of modern improvements. A rweagewr was a 
& who, when the streets hod but one gutter, and 
a the middle of the street, searched in it for 
Se-ahoe nails, pieces of copper or of braaa, iSso., which 
Bold to the dealers in those articles. The earnings 
in the most active, were very small ; 
; with opening carriage-doors at the theatres, and 
pnriding a plank at the orosaiuga, life could be ke^ti 
ing out, if not supported. CtiapeWier Wi'm.e- 
f oid comrades wtile lie waa tiiua t 
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and although he waa not proud, aD indescribable fee 
made him aiihamed to be found hy them bo little a1 
the IqtbI of tho beggar. 

lie abantloued tliid profession and entered the ■ 
vice of a wholesale diijlmnier of the Montague 8 
Genevi&ve ; he became a tnileitr. The triUewr is ■ 
person who aorta the contenta of the cluijjhnnieri 
keta, and arranges them in the warehouse < 
wholesale chiffonuier, until the latter can sell 
The pay of a tritleur was little more than the ea 
of a ravagewr ; but the former worked in the 
and was not exposed to the chance of meeting e 
comrade, although it is true he was exposed for tw 
hours a day to a poisoned atmosphere, infinitely \ 
than that of a dissecting- room. When he n 
daya any of his old acquaintances, and they desii 
to come and see him, he invariably declined thei: 
hy saying he was working with a manufacturer ^ 
did not allow his hands to receive visitors. But i 
unhealthy air and sedentary life Chapelliei 
made him aick, and he was obliged to go to 
hospital. 

While in the hospital he made the acquaintance ( 
a gaveu/r des pigeong, who proposed introduciug him i 
his employer, a rich poultry merchant, who took hin^ 
into his service. His new profession eonaiated i 
filling Ais mouth with grain or peas, and ingurgitatin 
them into young pigeons' throats — uo easy task, wheel 
it is recollected that ordinary gaveurs feed two or thre J 
hundred pigeons per hour. Chapellier earned i 
aous per day at thia husineaa : it did not satisfy 1 
ambition, howerer. Looking around hii», he obaervec 
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at all the ponlhy eellers wbo did not dispose of 
r stock tLe day it came to market, trere obliged to 
II it at so much less each additional day it remained 
, their hands ; and it sometimes happened that they 
id ftt a loss, although the poultry looked, and was as 
^ BB if it had been ireah killed. But no oook 
ttld ever he deceived. He inquired into the cauee 
tbia loyatery ; he was told it waa simply because 
B feet, which were brilliant and black the day they 
B killed, became more gray as that day became 
a distant. Chapellier revolved this in his head ; 
made experiments, and at last he invented a varnish 
h maintained poultry feet for days aa brilliant and 
tok as the day of their death. The poultry- worn en 
imBelves were deceived ; the cooks swallowed the 
ieption without the least siiapioion. The invention 
B declared wonderfal, and Chapellier received 12^ 
r cent, on all sales of second day's stock. The pro- 
n of painter of poultry feet was very lucrative ; 
t incessant surveillance waa necessary, to obtain the 
^ per cent. But Chapellier waa ambitious — hadn't 
' served under the Great Captain, and caught aoote 
bis fire ) He wanted to he bo.°s of his own esta- 
ishmeot ; he sold his secret and his customers to 
friend for j£40. His successor has now retired, 
1 IB a man of fortune. 
''I wanted to establish myself," s-tya Chapellier ; "a 
1 jirofessions presented themselves. I could 
t pass before a shop without envying the happy lot 
bim I saw behind the counter. I asked every body 
i their business ; at night I formed a plan which 
IjidoAf d the next morning, Sometimes I, re&oWe^ 
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to be a greengrocer, then traileitiT, thai 
But I have too man;^ friends, aud was a&aid | 
credits I aliould he forced to give. 1 went to h 
old ijiaater, the wholesale chiflbunier, intendingg 
iuto pai'tuerslup ^ith him ; hut, as he 
£3,000 for that privilege, I was forced to e 
He is worth more than £40,000 at lea 
XSO.OOO — which he made in that bueineBB. 
in hi« warehouse when tlie chiffonniers c 
the results of their rouuda. They are alwajg 
cash ; there is no credit in that trade, they 1 
what they get. I was struck by one thing 1 
the quantity of pieces of bread they brought I 
vhich they could not Bell. I questioned thefl 
ascertained how they got it and what they d 
it. An idea struck me ; I resulved to establij 



self aa houlanger e?i 
others sold retail." 

That vary day h 
hired a large room J 
a that quarter, a 



md to sell wholes 



I bought a donkey a 
) one of the old colleges si 
nd lie went to all the collc^ 
school cooks, to proiiose buying their scraps o 
from them. They had been long accustomed t 
them into the street, and when they heard i 
seriously propose to purchase them, they thougb( 
crazy. The success he had with the college 
encouraged him ; he resolved to monopolize thi 
of bread of all the city, so that he need fear n 
He made bargains with all the chifTonniers, the sen) 
lions of all the restaurants, and, as I have said, thi 
cooka of all the schools, coLlegea, and convents. Atte' 
^J these preauitioBB had been Uikeii,\iB bg^.^^^^ 



MiuMiIf one morning at the foot of the ibustnin of the 
^Kuwcentra, in the very centre of tlie Hailes {the cen- 
Bbh market). He was suiTi>unde<l bj empty baskets 
H^d full bags, and he woi-e around his hat a lai'ge 
M>par placard with this advertisement ; " Bread-crusts 
Wtrfltle." He knew what be was about. He knew 
Him the Pftfiaian Ijkea nothing better than rabbits, 
Bod that rabbits require not only a good deal of 
BriilMgeg, but also a good deal of bread to tit them for 
^pulut^ and that the chickens fed for the Farisiaa 
■irirket are fattened on btead-c rumba, to say nothing 
Prf thtt quantity of bread required for the peta of the 
I ■eritby, who eschew meat of every description as if 
■.flwy belonged to the family of Grahams, as their 
^Pttter thinks it gives them an unpleasaut odour. 
^EuptlUer sold his crusts at six sous the basketful, and 
^ptbJB price he soon secured the custom of all the 
Bl% rabbit, poultry, &c. feeders of the os])ital and 
Hi immediate vicinity. At the end of a niontfa be 
^■f that he bad made a lucky hit. He had doubled 
^fr£40, and still he had not given to his commerce 
HI^ Bxteneion of which it was possible ; be could 
Bft harvest bis bread everywhere in Paris as 
HtBaptly as he should do ; he could go to mar- 
BM bnt three times a week, and be should go 
Ucn every morning ; be migbt have employed some 
■M^bnt there waa the danger : his house was not yet 
■iffiiiiently established, and by divulging his secret he 
■^t raise up a dangerous competitor. So he went 
■' slowly, piano e aano — four mouths after his £rst 
Hpesntnce at the foot of the Fountain of the Inno- 
Hb^lifl had thi-ee horses and thrue waggoiu COU- 
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tinually busy. In a, few years Cbapellier retirec^H 
what he thought fortune enough. ^H 

It had always been the caatle-in-the-air he fa^H 
on, " when I am rich," that he would ga iat^| 
country and forget Paris. As soon as he consl^| 
himself rich, he sold bis business and went buDdH 
of leagues from PariB, to enjoy life. After the fl 
month had dragged its thirty days away, he foi3 
himself more miaerable than he had ever been in h 
life before. Before the flowers he had planted gre 
up, he quitted the country in disgust (like a t 
Frenchman), and retamed to his old haunt on JS. 
8aint-Hilaire, 

In hia above-mentioned commerce, ChapeUier I 
necessarily been thrown a great deal with i 
butchers, and port-aellers, all of whom are gp 
amateurs of dogs. He ascertained all tlie secreti 
these professions ; he learned that all these men ii 
a great deal of bread-crumb for cutlets, gratia, i 
&c. Bread-crumbs, made with stale bread, poun< 
or grated, were sold at eight sous the quart, 
established himself manufacture of bread-arumbs. 
sold heaping quarts at six sous the quart. The cheap 
price brought all the customers to him, and 
months he was again obliged to employ workane: 
waggons, and horses, to keep pace with his busines 
He again returned, too, to bis old busine^, buying o 
his successor, who was going to the dogs, instead c 
getting the dogs to go to him. He saw that i 
bread he received there were two sorts — the good a 
the bad. He had thought of aeparating them, bu 
tbea be found the profit would not com-^"nBBS« "^ 
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)llble. He determioed to invent a new industry. 

te made etvulss au pot. Stranger, if you ever go to 

if never orJer soupe au pam crpurie mt crovUm, 

t at the Troia Fr6re8, CafiS de Paris, or Vefoiir'a. 

,11 oomes from the fabrique of Chftpellier — from the 

3 basket, the college scrap-basket, the con- 

enb's dop-tub. He liaa established, near the BarriSre 

MntJacqiiea, ovens whicb never cool, and from 

rbence thousands of pounds of bread are daily poured 

Jbrtb, to be sold as cnimba or cruats. A large number 

jpf men, women, and children are busy piling and 

EBlJEtg the merchandise as it comes out of the oven. 

be carbonized pieces and scrapings are pounded, 

1 through silk sieves, and sold to the perfumers 

make tooth-powder. 

Kothing is more curious than the warehouses of 
i P&'e Chapellier. They are immense buildings, 
rbere mountains of bread are received every minute. 
rorkmen separate tkeae pieces — on the ri^ht are 
luwe re^estined for man, on the left those destined 
IC rabbits. Wonderful order and cleanliness are 
W^fwhere visible. Young' girls make up pack^ea 
t eroutes aw pot, after weigbing them. Children fill 
n;ge boxes with the black powder. !« P^re Chapel- 
er himself is always present among his workmen, 
xdding, giving orders, laughing, joking — he is a man 

ly one, about there, his fortune. " Ah ! 
will be the invariable reply, " notwith- 
oil Ae spejids on gaieCiea, he doesn't know Low 
he IB worth." 
About £200 a year, eh t " 



I 
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*' Allans dime I That M. Langlois, whose 
Waggons cany about his matches and blacking 
where in Paris, has .£4,000 income from his 
cent, stock alone. He gave <£4,000 to each 
daughters, in cash, the day they were marrie 
P^re Chapellier has no children, and his * prof 
is a thousand times better than M. Langlois'." 



TEA SUBSTITUTES. 

It is said that spent or exhausted tea-leai 
still collected, and re-manufactured, and vende( 
small extent, in London. Mr. May hew tells v 
according to information he received, about 1,^ 
of old tea-leaves were used up weekly in Lc 
and thus 78,000 lb. would be sold annually, 
ferior shopkeepers, to the poor Irish and 
blended with cheap genuine tea. 

An Act, 17 Greo. IIL, c. 29, is very stringen 
provisions against this adulteration : — 

*^ Every person, whether a dealer in or seller of tea 
who shall dye or fabricate any sloe-leaves, liquorice-le 
the leaves of tea that has been used, or the leaves of 
alder, or other tree, shrub, or plant, in imitation of tea ; 
shall mix or colour such leaves with terra Japonica, cc 
sugar, molasses, clay, logwood, or other ingredient ; or w 
sell, or expose to sale, or have in custody any such adult* 
in imitation of tea, shall, for every pound, forfeit, on coi 
by the oath of one witness before a justice, £5, or, < 
payment, be committed to the House of Correction 
more than twelve or less than six months." 

Section 3 of the same Act also authorizes a 
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on the oath of any one wlio suspects titiit tliis I 
SUoit ttude is being carried on, to seize the lierba or i 

IS lea and the whole apparatus thttt nifiy be 
'femd on the pi-emises. The herbs to be turned, and , 
VK other articles to be sold ; the proceeds to be I 
fwWd, after payment of expenaea, between the in- j 
wnnec and the poor of the pftrish, I 

When British leaves are used, they are broken up 
Uito u powder and mixed witli catechu and gum and a 
TWportion of genuine tea-leeves, 

Mr, G. Phillips, the analytical chemiat of the ■ 
lolmd Eevenne Department, in hia evidence before 
™ Pnrliameutary Committee on Adulteration, stated | 
Uttt the manufacture of adulterated tea was, at one 
le, a trade in itself; but he had no reason to 
lieve it exists at present. 

There were two cargoes of tea wrecked about the 
Jwt 1840 or 1841 ; the Treasury granted j>ermiasioa 
» the underwriters to make the beat use they could 
« it A party connected with the tea trade washed 
A te-dried it on a commou kiln used for drying 
. This tea found its way into the market at a 
Moced price. After the cargo was gone, the trade 
ed something to lower the price of their tea, on 
h the duty then stood at 3s. Id. the pound, and 
■^ried tea-leaves were brought up. It became a 
ia for parties to go round to different hotels and i 
1* houses and buy them up at 2d. a poimd. The , 
'Mried leaves, however, were not sufficient to furnish , 
e quantity required, and then resort was had to 
Wtiih plants. I believe the. manufacture has been 
' J ntpfireBaed. A patent was taken out aoma^ 
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years ago tor the Tnumifaclure of British tea, bn 
was not nllowod to be coatiaued. The tea 4 
stopped, and destrojed at the Excise Office, Mk| 
Ingram Travers, in a pamphlet ou the tea doa 
published a few years ago, remarks: — I 

" The idea is very general that spent tea-leaTaaa 
native hedge-rows contribute some cooaiflerable stii 
of ordinary congou ; such, however, is not the Sm 
The collection of the spent leaves of tea in any qn 
tity, to say nothing of tlielr preparation, W« 
involve considerable expense, and, from the extaifl 
individual application required, the intention i^fl 
be certain of detection. Upon the aloe-leaves atted 
have been made, and failed. Some years since, oh 
the many ingenious contrivers to he found loose fl 
the world constructed an apparatus, very cleiM 
managed, to give them the appearance of tea. 9 
hedges vdthin convenient distance fiivuisbed thefl 
material, and, by dint of a. moistening warmth M 
sudden shrivelling blast of hot air, the sIoe-leM 
curled up to the dignity of congou, were soon rd 
for the market. The supply was abundant, ■ 
temptation great ; there was no law against add 
ture ; any man wit}i a natural desire for fraud mlfl 
mingle the sloe-leaves with tea to hia heart's contcj 
without fear of the Excise. The wholesale mq 
chants, howeyer, took the law in their owu handt 
a magistrate was found bold enough to issue a warrai 
for a seizure, on the authority of which the Excifi 
quite as efficiently as if there had been an Act of Pa 
liament or an Order in Council, broke u\i the ^lan 
bant the eatire stock, andruiued &va \ioi»ft-te:a. ^ 
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outer. Tlie example Lad its effect : since tlien there 
btt been no otber tiiicli attempt. Leaves Ibr udniix- . 

liave occasionally Ijeeu cautioualy sliown iu tlie 
1l»de, but they have never taJcen." 

lie tea is a spurious article made up by the Chinese 
*Sth a certain projiortion of tea-dust, gum, and sand. 
It ii formed into little masaea, and afterwaida "faced" 
tiirmei'ic and China clay. The lie tea implies 
tj Eti name that it is false tea. It contains about 
or 40 per cent, of earthy matter, and the rest 
fliatB of colouring and dust, the sweepings of the I 
iitin which tea has beeQ cured. There was some ] 
tea introduced a few years ago fi-om Singa- 
Itoe, in which there was not a particle of tea ; it 
BoqU not he sold here, and was shipped off to Holland. 
SiUirplea of it were submitted to Dr, Lindley, and, 
flangh he could not identify tlie leaf, it was neither 1 
I British leaf nor a tea-leaf. Some of the common | 
O^er tea from China is very grossly adulterated. I 

Jn ft paper " On Tea and its Production in various 

wnntries," read by my friend Mr. Leonard Wray at 

^ Booieby of Arts in January, 1861, he stated that of 

jears, as the supply of tea has gone on increasing, 

•nhwihe quality continued to fall off; until we can 

present put but small faith in the purity of nine- 

iths of the tea sold in thie country. Our millions 

ir-iucreasiug quantity of cheap tea, and 

ordingly an article is made up and sold to them at 

apparently low price. But what do the buyers 

obtain for their money ! It is the aembi 
tea, but not the reality, — a veritable delusion and 
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The adulteration carried on bj the Chin 
years is greatly increasing : eld t 
incorporated with the new and fine. Most c 
re-iired and re-manipulated, The adulteration i 
described as of two claasea — the positively spurioQM 
the Bophiaticated. The former is kiioi 
as Tayshao congou ; it also represents most ( 
Pekoes, Capers, and Canton greeas. In their 
facture ia employed exhausted leaf, also leave: 
three plants, — Gynwa aurioulata, Arcluna criepa, n 
common species of mint. The spui 
from Canton and its locality, and their quality, fo^ 
most part, ia execrable. The sophiaticated t 
from Foochoo-foo, and for purity they rank 1 
than the former. 

To use the words of Mr. Wray, "Wbat ^ 
' lie ' tea of China and the ' lie ' tea of Engtani 
begin to regard the tea of our shops as being a 
lie altogether. For myself, I cHng to the comfi: 
assurance that the Chinese do sell as one-eighth o 
whole quantity of tea consumed, or 10,000,0 
on adulterated, and I try to believe that 1 
not tampei'ed with in any way, but comes 
pure and wholesome. Who is it, then, that e 
from these double frauds J It is the million, 
the lower the class, the greater i 
we see practised upon them ; until we cannot 1 
repeat that exclamation, which in very bitterut 
spirit a good and tender-hearted i 
' God help the poor I' " 
Mr, W, G. Keynolds, a practical. jviA^ft ol Ake 
Jt^^^^^eaa, from many hvaidre^w^^ 



Unngh his hands daily, however, emphatically asserts, 
ilBwtradiction, that the great bulk of the tea iiDportod 
Wd this eoantry duriog the last ten years has beea 
Bttflalterated. Imports of spurious tea had beea 
but this description of adulteration had long 
'that ceased, because tliere "waB no market for such 
■a irtiole. These imitation teas consisted of such 
Ptibbiah e» may become minted with the sweepinga 
tlie Canton packing warehouses, certiun and sundry 
It damaged during land or junk transit in C'biiia, itc, 
togeilier with such odds and t^nda as accumulate from 
Mac to time at the said port, and are tlien broken 
dewn by mills into dust, rolled into large Hhot-like 
JUHttcles by means of a prepnration of gum or starch, 
Ittdwioared and scented as either Canton gunpowders 
ST Capers ; but these occasional adaptations and imita- 
tiCQiB, however, only serve to prove the result of a false 
Kmomy, wrongly baaed on the masim of gathering 
upthe fragments; since such oon sign m en ts have sel- 
4)mif ever paid, when brought here, the bare exjwnaes 
tf ntuintacture and transit. The same has been the 
vltttDite fate of all other grades, of whatever kinds, 
■•inch have really been of the class of spurious sorts, 
H on such parcels, even when they have sold at a 
pnGt on first arrival, profit has never resulted to tha 
pttdtaser, but invariably a f«arful loss. No sort of 
ia so abundant in the tea districts of China as the 
of the genuine tea-plant ; and as any other leaf 
[ina here, where the means of manufacture are at 
td) would entail as much, or more, trouble and ex- 
in the gathering and preparation, where or 
the motive for sobBtituUon ^ 1 
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gether pass over tlie absurd Bnppositioa tbat tea-le^ 
already infused are collected and re-dried ; 
of coUection, purification from consequent mnstid 
&c., and re-manipulation, would be more difficult^ 
espensive tban the preparation and fii-st cost ii 
of the finest crop of tea ever produced. F( 
Btmple reasona I would, therefore, humbly submit a 
teas as imported are not open to the charge o; 
of having been largely adulterated.* 

Id a ca^e of embezzlement, lately submitted to | 
Paris Tribunal of Correctional Police, a 
closure was made, namely, that there esists atl 
Villette an establishment which effects the "r» 
tion " of coffee-grounds, and after mixing then 
a small portion of pure coffee and other Bubstas 
sells them as coffee. Nay, moi-e, that the " 
coffee-grounds, after being used, are subjected to a 
procesa of " revivification," being agaiu mixed < 
other substances, and once more sold as pure coffe^ 

The employment of the leaves, berries, and r 
plants may be considered to be one of the very i 
resorta of mankind to appease those pangs of hud 
■which often press so heavily upon poor humai 
wbeu existing in its most primitive state. Honcs| 
find that those barbarons savages who are exietii^ 
the most primitive condition possess a seeminglyfl 
stinctive knowledge of the alimentary valu( 
herbd whereby they are surrounded, and to which thi 
are so frequently compelled to h 
to sustain their very Uvea. 
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^ leaves of tke Olapfiyrla nitida, called liy tlie 
"•lip tlie " Tree of long life " (Kayo amur panjaug) 

— lirulwlily from its maintMTiing iiaelf ftt elevations 
Aws the other deaizena of the forest liave ceased to 
Dst — afford, at Bencoolen, a substitute for tea, and it 
known to the natives by the name of the Tea- 
^t, 

VanouB species of Leptoapermum and Melaleuca I 
Wthe same name in the Australasian colonies. The I 
Vita of Smihtx glycyjihylla, a native of Australia, 1 

tAVt a sweet taste, and are used in infusion under the 1 
ime of Sweet Tea. 

The Kawarkawa, or Pepper-tree, a kind of cane, is 
ed as tea in New Zealand ; and so are the leaves 

rfthe dwarf Manuka, or Tea-tree. 
The settlers of New Holland employ the leaves of 

ittieaa for tea, especially of C. alba. 
Ibe bafk of the Australian Sassafras- tree has 

llteady obtained some celebrity as a substitute for 

viUis (F. Mueller), from Mount Aberdeen, I 
> Yictoria, might serve travellers in those desolate { 
'O^ties as tea j for the volatile oil of its leaves re- 
Wklilea greatly in taste and odour that of lemons, not 
Uliont a pleasant, peculiar aroma. 
The leaves of some species of Cyclopia, a plant of 
te leguminous order, are used in the Cape Colony, 
name of Bush-tea and Honey-tea, by the 
ftUoh Boers. The leaves have an agreeably fragrant 
tet-like odour. Those oi PrkUzia aromaiica are also 
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" There is here a apecies of the myrtle similar ti>-« 
found in various parts of Sew South Wales. An<f 
epeciea of it grows in tbe oouutry about Dusky I 
infaaioii of wliich waa dmnk by the cc 
£ndeavow aa a substitute for tea. The leaves o 
shrub have a pleasant aromatic flavour at the m 
infusion, but yield a strong bitter when the > 
poured on them a second time. Besides being ai 
they have the same astringent properties 
and they were generally used instead of that | 
by all the ship's company of the ResobiUioii, y 
supposed to have derived the moat salutary t 
from it towards the restoration of their Jiealtb, i 
was very much impaired on their anival i 
regions." 

The poorer natives of China substitute the leart 
a species of Hhamnus, or Fallopia, which they 4 
Camellia leaves are, perhaps, mixed with it, but | 
bahly to no great extent. 

The coarsest leaves of the tea-plant are b 
cakes, aud exported principally to Tartary under 1 
Banie of " kaiel-cha/' or brick-tea. 

The leaves of Hydrcmgea Tlminbcfrgii are ( 
Japan, and used as a kind of tea, winch, for it 
lence, they call " ama-tsja," or tea of heaven, Anot 
sort of tea is furnished by Platycrater argvia. 

The leaves of Yerbaaev,m Ffuenieium, accordiug'fl 
Pallas, ai-e used in Siberia aa a substitute for t 
and the dried leaves of Bouchea peeudo-gervao, j 
Braitil, in the same way as Slackytafpficta JaTnaiaen 
a BmaU sbruh, growing in 8out\i A.^rawica. 

f are Bold in ikustiia. '^^^S 
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ftltss of Bruziliau tea. The aroiuAtic leaves of Zan- 

I pmido-lhea are highly esteeiiied as infusion 

i Brazil, where it is vulgarly called " capitao do 

r " clia de pedreata." Auguate de St. HiJaire 

I high terms of praiae of the agreeable pro- 

3 tea substitute. 

<■ Brunawick, Labrador tea, chocolate -root, 

■ native plants, yield, by decoction, whole- 

leand pleasant beverages. 

« leaves of the American Eedroot, or New Jersey 

t Americanua, Lin.), dried, were used by 

1 t^ a subatitute for Chinese tea during 

P"<rf Independence. This shrub ranges from 

lichigan, and Wisconsin, to Canada West. 

• jprinos gtaher, an evergreen North American 

b, is employed as a substitute for tea. 

I ha infusion of the leaves and flowering tops of the 

rosebay {Rhododendron Lwpponiewm) was 

b by Dr. llichardaon and other Arctic travellers, 

d of tea ; but it makes a lees grateful beverage 

U the narrow-leaved Labrador tea {Lediuim pidualre), 

"medicine leaves" of the Cree Indiana, This 

mh is an inhabitant of the colder ])ai'ts of Canada, 

a coasts of Newfoundland and Labrador, and the 

a of Itupert's Land, to the Arctic Sea. Another 

H (£. Ittli/oliun), also uaad for tea in Vancouver, 

1 larther south, being common io cold boggy 

bids in the Northern States of A merica. 

|'l)t. Barton staterS that during the American Bevo- 

1, when Chineae tea was scarce or not procurable, 

ua common practice to make tea of the recent o 

agvea of the creeping winter-green tGu,iilt]i*rwi ( 
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proeumbeTis) ; and after being sweetened with std^f 
and Bofteiied with milk or cream, it was druukl^H 
many tkmiliea at hreskfast and supper in lieu of 0I^| 
mon tea or colfee. It makes a very pleasant i^H 
soothing drink in nervous fevera, and is uaefiil^H 
antLnia. This fragrant ebrub, known as the chet^^H 
berrj, partridge-ljeiTy, and box-beny, is a great of|^| 
meat of the woods north of Lake Superior. ^H 
inhabits most woods in the Kortheru States ; gr^H 
at Pictou, Nova Scotia, and on Lakes Haron ^H 
Superior ; and waa traced by Dr. Richardson no^H 
wards to the Lake of the Woods, or near tho £^^1 
parallel, the succulent fruits are sometimes usBG^H 
food. ^H 

Ab infusion of the leaves of Te {Corehona ^H 
qtcoaus, Lin.) is drunk on the Isthmus of Fasl^H 
instead of tea ; and a similar preparation tnay^H 
made from those of the Freisusrd thmcmlee (SwarUi3^| 
shrub common on the yolcano of Chiriqui. ^H 

Under the name of West India tea, the leavea^H 
the shrubby goatweed {Gaprana. biflora) ate o^H 
Boually used for infusing in the Antilles. AcoGi^| 
ing to Long and Earham, the leaves not only resem^l 
those of tea, hut make an equally agreeable decooti^H 
which is also recommended as an excellent febrii^^| 
This plant is very common eveiy where in l|H 
Savannas, and about the towns of Jamaica. Wbjfl 
Barham says of it may not be thought unentertaininM 
" A Frenchman, captain of a ship, affirmed to me, H 
we were walking about our ton>n of St. Jago de ■ 
VegB, and otserring this plant growmg so ^\e\AMMi.^ 
thai it was th e same aa the tea-yVaiit ot 0\m«. •, "^ 
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be had lived in that part of the world 
M seen large fields of it, and the 

it ; and all the difference was, that the Chinese 
pknt was larger, which he ascribed to their care i 
; ; and had do doubt bat the Jamaica pli 
it was set in rich ground, and attended with eiiu&I 
xa, ■would improve in size. They are, however, 
riy different jilanta Earham mentions a geDtlemaa 
rho never drank any other than the West India tea 

ih&t, althnngh be could not coil np the leaves 
lexterously as they do in China, yet he performed this 
peration tolerably well ; and the persona whom be 
^•led with it extolled it as the very best green tea 
liey over drank in their lives. It is certainly nn- 
to what perfection it might be brought, if 
nolsimeil from its wild state and cultivated in the 
Hi noil of gardens, and it well deserves the esperi- 
rots of the curious." 

An infiision of the fruit of EhEodertdroji orietUala 
drunk by the Burmese as tea. The leaves of the 
Insfea lom&itosa are used for tea by the htll tribes 
ax Ellichpoor, where the shrub grows. 
Dr. Hooker mentions that in Sikkim the leaves of 
hoti/Ma (a plant allied to hawthorn), Gaultheria, 
iBdmtneda, Taccinium, and other allied plants, are 
tad by the natives for making tea. 
ia Iceland the natives prepare a tea from AchiUea 
'SQeJoUum, which is said to be good for purifying the 
lood. In Newfoundland, ao nndefined plant, named 
W^a capuca," is used to make tea by the Indiana. 
tJKaland tbey wake an iniiision from the leaver 
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Dr. Hassall states that the leaveB of the follm 
British plants have been detected from t 
in samples of tea of British fabrication :— 
horBe-cheetmit, aycamore, plane, bastard-plane, i 
leaves, fancy-oak, willow, poplar, hawthorn, and i 
The leaves, separate or mixed, of speedwell, ger 
blaek-cmrant, mock-orange, purple spiked willow-h 
Bweet-briar, cherry-tree, and bramhie, have been I 
Btituted ljy dealers in America, 

What is called Busaian tea consistE of the leavflq 
saxifiage, winter-green, white virgin's bower, 
cherry, dropworts, common elm, male-fera, and ^ 
rose. The roasted leaves of lenion-grasa {Androf 
sdusna/nihua) are used in India in infusion 8 
cellest stomachic. Aspidium fvagrwns has also b 
used as a substitute for tea. 

A French chemist has diBcovered that oak-le 
make excellent tea \ and S Vienna doctor (M. ] 
nisky) maintains that strawberry -leaves, after \ 
dried either in the sun or on hot metal-p 
drink which is an excellent dietetic, of 
odour and astringent taste, like China 
distillation, whereby a very pleasing scent is obta 
the residue gives tannin, citric acid, and a ai 
tity of some nitrogenjzed suhatanc 
Bvneme has been cultivated in Fi-ance i 



In France, the quantity of tea con 

insignificant, and its price per pound for good qid 

ties varies from 63. to 10s. The inhabitants d 

wiDB iDBtead, but a large portion, ia -watered, « 

^^U larger ia adulterated: wliile ts^oVb ^^'^lAa « 



[t compoaitions and ioiitatiuns. The Uiii'.i- 
le town of Cahore — a personage balf bottmist, 
amnt — having discovered, in November Uist, a 
Hn plant whicb furnisbed Jin iniuaion resembling 
Wtly in colour, aroma, and taste, tbe infusion of 
uk China tea, came to Fans, and wrote thus to 
1 Bnipecor : — " Sire ; Napoleon I. endowed France 
Hi to ijidigenoua eugar ; your Majesty may now 
low tbe country with an indigenous tea." Two 
n a^rwarda, one of tbe officers of the household 
fted M. Perrie, tbe botanist, to call and see him ; 
tuled the tea, and then conducted liim to the 
of Agriculture. A committee of examina- 
was appointed ; and M. Perrie, on his return to 
M9, Bent them a package of bis dried wild herbs, 
committee spent seveml months in its inveeti- 
ID, and bae but lately made its report. The 
later of Agriculture has ju-st written to M. Perrie, 
, besides the qualities of taste, emeU, and colour, 
kjt are those of the best China teas, the new 
tonic and slightly astringent. Tbe grand 
price, be added, is all that requires to be 
lidsled. The botanist replies, that tlie plant is a 
fion and, thus far, uuserviaeable weed, and that, 
if cultivated, it may be produced at the price of 
tj/ eant» a pottnd. The Preaae is delighted with 
dlBCOvery, and with the prospects it affords the 
. But if it ia to be considered a boon in a country 
Kthe taste for it has still to be created, and where 
ft prejudice exists against it, of bow mucb greater 
tviU it be to countries where tbe taste is already 
■whese the annual tea bill is counted ' 
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milliouB of pounds sterlingl One pound of tlie-« 
yields Jiiw hundred cvpa, and requires two minuteS 
Its preparation ; so that Freneii tea is not only n 
cheaper tLan Cliineae, but it goes four or fivi 
as far. 

Under tLe name of Boia Dine, the fruit of a 
of Myrtua (probably Af. Uguslrina, of Swarti 
M. ceraslina, of Yahl) is used by the DomisicaU 
Hayti to prepare a Bort of tea. 

The little tea-plant {Myrl/us nv/m/tmdwrin), a. « 
nearly allied to the classic myrtle, is commonly u 
the Falkland Islands as a substitute for the C 
herb, to which many of the Guachoa prefer it. 
gularly enough, the first settlers of New Holland m 
Van Diemen's Land selected a shrub of the s 
natural order (a widely different one from thai 
which the true tea belongs), and brewed tea f 
to a great extent. The plant is also said WM 
diuretic, and might prove useful ia medicine ;j 
this purpose the youag leaves should be gathi 
and dried separately, or, rather, scattered ( 
of paper and exposed to the sun or a modev 
fire, after which they should be kept free 1 
damp. 

The leaves oiLydtvm harharuTn, known iu Notti 
A&ica as tea-plant, have been recommended a 
atitute for the Chinese plant. The Ctstii^ aibidus, I 
■wild tea, and other plants of Algeria, are also use 
substitutes by the natives. 

MluArysuvi nudifoliuiii, under the nami 
tea, and £. aerpyUifolium, Lesa., "ttoUeTitoW tia 
usei/&rmakiiur an infijuon. iu ^n.\^ K%ncB» 
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Tfae leaves of the stripetl-SowcRd i«o(»ks (Pan 

i), kttown muler the n*ac at eslon, mtm, i 
tW^os tothe Abbe!IIoiiiia.«oaaidovdM«paviTfal 
riDiihge> oud one of tbe beat wtom^daitM. ^wr »re 
id as AH infu^on, aad tbeir aromaue htour oaaei 
mi to be preterred bj Botae pcsums to tea, b 
ii<A the/ may be snbe^tatcd. Id CbQi tbef h« mt i 
jd, iast(«d of the Chioese berenge, i 
Jeaoite' tea. The calea haa ktdjr i 
M r^utfttion io U>e Manritioe i 



It is dnrnk as an lufiisMn 

I; and is, acoording to tboae idw bne li 

! neoeasity of takiog it, a Eovereign i 

I, oppresatoiis of the chest, and Other in 
the l«oQchi:e and luogs, which it i 
p^ aluoirt inetantaneotiHl;. Th« lestea ■ 
id dried, tind afterwards smoked like tolacoo. Fafaam 
Foam, &a orchidaceous plant (^An^nrcHm /ragrmu), 
and in the interior of tbe uland cd Uatnitim 
J wrote about the foham, in 1830 and 1626, bt 
t Joumai ik PharmacK ; and Dr. Ginnd^, vbo 
idled it ^rioualj, diacovered, in <Jie anxnatic prin- 
le of this plant, a diffuMble »timnlant capsUe of 
■demug nerrous sennbilitf ; in the bitto- pfineipie, 
excellent stimnlaot to rerire tbe rtreogth of the 
(ritive organs ; and in the mucilage, a dietnoloeBt 
lelax the tissues. He, therefore, eoudd^ied it aaa a . 
niediciual agent, and likelj to be empkiTeii 
ler to assist digestion, to soolhfi DOQ%\i& 
cheat, to remote apastOB and o 
low .upeclMItiniy iii eoUisli 
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conghfi, fits of asthma, and pulmonaryphthiiuB, 
ever the nervous ivritation and inflammation pi 
Date. The odour of the dried plant ia peculiftr, uaa 
resemhles that of the Tonquin bean ; the infusion 
Ejrup ia very pleasant. It has been used, in iufouoq 
as a beverage, in Buhstitiition for Chinese tea. 

The late Professor Johnston, in his " Chemistry S 
Common Lite," collected a few notes npon tea Bnbtrli' 
tutes; but the list he published was very imperftet 
and did not include more than about thirty specieS-Sl 
jjlants stated to be so used. The following list will I* 
found to be much more complete, embracing, a> 
doea, more than three times that number ; — 

LIST OF SUBSTITUTES FOR CHINA TEA. 



Zaml Tfann. JTonu ofFtanti. 
^''^^^^/r™, °^}llexPara8uayi!Q«i. 



rifKloHlMtf! 



AppuUcliMu Tea PrlaDB f lalier 

OewD^D Teik -.---..- MoEiBrda didyiaa 



SymplncuH Alstonia -- 

An Ta . . Capraria h^flont -...,. 
m FBanileB elsnilqloBa ,. 

MyrtuB upnl. ......... 

Pea StachytuiiIiDTiii Jamiuc 

MniiuiBrnseamDWH 
ii Tea. , . . Croton Csscaillla tiisi 



TOBTE 
MalaTcB 


HamaqfPI-mlt. WTtmiiM'KliiitmSvni. ^^| 










niarTn 




:::tn.h... 


CBnuilliBjBponipa 


tnn,HBIinchi>. 












..CociilnCbinB. 






"Nf"!.! 




MttI™™ herhftceB 


...w.f.dlnACeflm. 

::S^'fcKirr».. 












, . UuuiHnB. 






ttSlTeiTrW".".^ 




...Earope 


























«> " . Boop^um..., 




^ 






■ 1^ Si?I^'r:;:. 


..CpeCoKmj. 


fi.:::::: 










..CBlhaeduliB 


...AhjM-u.t.aNitBl. 


kATte 


..Xenopomathea-sineQ'.ia 


...Fr^of. 














■S?«»Si« 


■■■Bumat™. 








"m^™ 
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NEW EDIBLE ROOTS. 

It ia auvprising how littls ws have esperimeatalisQ^ 
ia this cciuntry upou new edible roots, which migbf 
come in as useful aids to the potato for food purpos*. 
But two ur three attempts are all that I can call V} 
miud ; and jet the field of research in a wide aod A 
promising one, especially now that our trade witil 
foreign countries and quick steam navigation plaer 
BO many tuberous- rooted plants within our reach fitf 
trial aud ciiltivatioD. The attempt to introduce s 
edible rout that might prove suitable to our climat<V' 
and become enlarged by cultivation, is surely •> 
patriotic one, and within the means of any t 
prising cultivator who may choose to give hlniBetf % 
the task. 

The introduction and success of the common j 
is an e.xftniple worth following. Two centurieajS 
a half ago this root was reeomwieuAei ^j-j o\i^«i 
Jgrhia " iferbal," to be eaten aa a,iAs^^S^ 



SUBSTANCES. 

p0b an a oommon food ; and within little more tlian a 
■ntury ita culture haa bBsn so extended over the 
^Eiited Kingdom, Europe, and America, that it ha» 
^tt cmlj' become a cofnmmi food, but the varioua 
^BQomic uses to which it is applied are almost infinite. 
Eod yet, if we trace it to Cliili and Peru, we Bhall 
Ht&d that in its indigenous condition it bears b\it a. 
fapor resemblance to the magniScent tubers reaalting 
|Bm continued carefui cultivation. 
^BProtntcted nursing has alone produced such effects 
^m wild Tegetable productions as to render thera our 
^■BmoDlj- onlttvated plants. The large and juicy 
Hhringkam carrot is only the woody epinal root of 
^Bb wild oarrnt, luxuriously fed. Our cabbages, cauli- 
^Bwet^ kohl-rabis, and turnips in all their varieties, 
^Brtng from one or more species of Brannoa. which in 
^■eir natural stste have poor woody hitter stems and 
^■Kvh, and useless spindle-shaped roots. Our culti' 
^Bted potato, with all its varieties, comes from the 
Hb^and bitter root of the wild potato, which has its 
^■£t« home on the sea-shores of Chili ; and our apples, 
^■hms, grapes, strawberries, and other prized fruits, 
^■om well-known wild and little-esteemed progenitors. 
^HfeHldeiiB are full of such vegetable transformations. 
^^^^^Hk> with our com plants. 
^^^^^Bne new chemical conditions in which the 
^^^^^^M placed wiiich cause tlie more abundant 
^^^^^HpD of certain forma of food into their cir- 
^^^^^kaod the more full development, in con- 
^^^Pl^either of the whale plant or of Bome of its 
^HlniBeibl parts. It has been well observed that if 
^■Xw plant has a. chance ot becoming useful in tutA 
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economy, it must fulfil certain oonditiona, in the ab- 
sence of which its cultivation cannot be profitable. 
In the first place, it must have been domesticated in 
some measure, and must suit the climate ; moreover, 
it must in a few months go throagh all the stages of 
development, so as not to interfere with the ordinazy 
and regular course of cropping ; and, finally, its pro- 
duce must have a market value in one form or another. 
If the plant is intended for the good of man, it is also 
indispensable that it shall not ofiend the tastes or the 
culinary habits of the persons among whom it is in- 
troduced. To this may be added, that almost all the 
old perennial plants of the kitchen-garden have been 
abandoned in favour of annuals, wherever the latter 
could be found with similar properties. Thus Lculhynu 
tuherosiia, Sedum telephium^ &c., have given way before 
potatoes, spinach, and the like. 

Let us glance at some of the roots and tubers eaten 
in different countries which are worth notice. We 
need not specify the sweet potato, the cassava or 
mandioc root, the yam, and other tropical tubers which 
can scarcely be acclimatised here ; although some may 
be so modified (as we have seen in the Chinese yam) 
as to be raised with care here. It is a curiona in- 
vestigation to run over the different roots that a» 
eaten as food by various tribes and people, many of 
which would not be very acceptable to the daiaty 
palates of Englishmen. Yery few of the coarse fibzoos 
yams, for instance, would find favour with those aooa- 
tonied to the mealy potato. The root of the commoa 
carraway plant, when improved by culture, resemU6S 
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e jMrsni^i, and is used tts food by the luLabitauts of 
B Kortk of Europe. I 

IMattf of the water-plantain tribe have a fleshy 
nti^g Rtem, which is eatable. At the root-otock of ' 
a arrowhead (SagiUaria sayitti/hlm) there ia a,tuber 
BpOBed almost entirely of starch. Martina com- 
a the fecula of these tubercles to airowroot. The 
klmucks^ the Chinese, aod the Japanese eat them as 
! of wholesome food. By the two latter the 
utt is cultirated for these tubercles. From the 
lixma roots of the cacomite, a species of Tigrtdia, a, 
tod flour is prepai'ed in Mexico. 
The roots of several species of C'aladium are mitri- 
ng aad furnish an abuudanee of food. The very 
Ige roots of C. esaulentitm and 0. rtrfiorwcetM especially 
nash a great quantity of feoula. Several speeies of 
mm {the same family which furnishes the indigenous 
ntkod arrowroot, formerly held in some repute) are 
ilea in different countriea. A. indiaum is much 
dtdyated in Brazil, about the huts of the natives, for 
jfrtMulent stem and pendulous tuber. The roots of 
ititarwttt vidgare are boiled and eaten in the South 
t Birope. AinorjJtophaUiM campamdalua is exten- 
y cultivated in the Northern Circars, ludia, for 
1 roots, which are highly nutritious, and the longer 
US will weigh from 4 to 8 ib. The roots of Colo- 
liamtftforHzmi, a native of the Moluccas and the 
Uh Sea Islands, are very large ; and when washed 
Kdeprive them of their acrid principle, ai'e eaten in 
itii Oohcciaia esauieala grows in Spain, Portugal, 
litiia, and particularly in Egypt, where it has beea 
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cultivated from time immemorial for its roots, which 
serve as an article of food. They contain an immense 
quantity of fecula, and are eaten by the inhabitants 
of Egypt and some parts of India, forming the prin- 
cipal food of the inhabitants ; their flavour is like 
that of potatoes. The roots of C. hi/inoblenais form 
the principal part of the food of the hill people of the 
Himalayas. The bay root, which grows about the 
out-islands of the Bahamas group, was found of great 
use as a food plant to the inhabitants of Long Island 
during a scarcity of food occasioned by the drought 
of 1843. The root grows in the form of a large beet, 
and is from twelve to sixteen inches in length. It is 
entirely farinaceous, and when properly ground and 
prepared makes excellent bread. The bulbous roots 
of OmUhogalum umhellcUwin have been commonly 
eaten in Italy, in Syria, and the neighbouring coun- 
tries. Dioscorides says that it was sometimes dried, 
pulverised, and mixed with com flour; and that it 
was also eaten both raw and washed. Lamertens, in 
his " Essay on Bulbous and Tuberous Roots," states 
that in his time the peasants of Italy and the neigh- 
bouring countries often roasted the roots of the 
OmUhogalum, and ate them like chestnuts, or lightly 
boiled them, and peeled and used them as salad, with 
oil, vinegar, and pepper. 

The French have been much more zealous than we 
have in this inquiry for new edible roots. Among 
others brought under the notice of the Academy of 
Sciences have been the bulbous-rooted cicely {Cluero- 
phyUvmi hulhosum), a European plant of the most 
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eany culture, vhich wil] grow ia any aoiL It yielded 
All ab II u dance of tubers about an oiiuce eacli, verjTV 
wtoleBonie, containing 21 per cent, of starch. The \ 
tnmip-formed tubers, wiien taken up early i 
spring, are eaten in France and Uermany, boiled with J 
oil and ■vinegar. The roots only contain 63 per cent. I 
of ^ater, while the potato consists of 74 per cent, and ' 
more^ We are not told, however, whether the root j 
can be presented at table in its native form, like the 
(lotato, or without any other cooking than simple 
boiling. Comparative analyses made by M. Payen I 
show that it contains less water, more starch, albumen, 
and otiier nitrogenous substances than the potato, and 
a small proportion of cane sugar. Another plant 
bronght under the notice of the Academy (introduced 
I £khu New Granada, under its native name of Shicarra 
honlf), baa white, juicy, and Bweet tubers, that can be 
Bpaten raw. It is an annual shrub, growing to the 
Hiei^t of about three feet, and as it stands cold well, 
Bt ia thought it might prove a rival to the beet-root 
^pi ^Europe, being richer in sugar. 

H TbiB roots of ApwB Ivberosa are eatable, and are sold 
^n same of the German markets. Professor Eaton, ia 
^pia ■■ Manual of Botany for ^orth America," remarks 
^uat this Butritive root ought to be generally cul- 
^Kvated. The tubers are, however, not larger than 
^Buniea, but very farinaceous, with a large per-centage 
^b starch. The roots ofC'lai/Conia luberoea are eaten in 
^■UtflTB Siberia ; and an American species, C. acutiflmra, 
^pts been recommended for eEperimental culture here. 
^^b« t jiberous roots of Bvniura bidbocastaimm in Eurojie, 
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like those of our British specie^ S. denathium, contd 
well-known nutritious qualities. When hoiled i 
are Tery sweet and delicious. In Holland, the £ 
iind in some parts of England, they are iisi 
and also ivjasted under the embers, when they eat fl 
roasted chestnuts. The tiibera of B. /erulaceumM 
used the same way in Greece, The Apios [An 
eaevilenla), & perennial, is extensirely cultivated i 
culinary purposes in the temperate mountain r 
about Santa Fe de Bogota. The large roots are c 
and eaten like parsnips, but considered better I 
easier of digestion. It has been introduced into .'| 
South of Europe. A very promising tuher seemeC 
he the Ocas of South America (various spt 
Oxalit), but they have not been persevered i 
enough to ascertain, whether the roots could be \ 
larged by coutiuued culture. 0. crmuita -s 
duced a few years ago from Peru, as an objec 
cultivation in this country for its tubers. 1 
ever, are rarely more than two ounces in weight ; I 
although they are of a mealy consistency, and by si 
considered, if not equal to, at least a good substitute^ 
the potato, it has not been found profitable to d 
any attention to their culture as an esculent, sine 
average produce of a plant did not exceed half a poui 
Hence the experiment was dropped. 0. iubero» 
extensively cultivated in Bolivia for its i 
tubers, which are like small potatoes, and abont) 
inch in diameter. They have a slightly acid Qa.va\ 
which ia disagreeable to moat persons ; this is lost I 
exposing theca to the sun, the acidity heiu^ 
Torted into saccharine matter, and the tubers beoo 
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floory u tlie best varieties of potatoes Tlie tubert-l 
a espoaed in Bolivia for ten days in woolleu biuji, I 
lich appear to facilitute tlie couversion of tlie acid. | 
the Bcttou of the sun is continued for nievei'al | 
nithe, the Ocas become of the sweetness and coit- 

icy of dried &ga ; they ure then calletl Cam. 
The great fleshy root of the Cra-mbe talmiaa, aoi 
nea called Turtar bread, ia eaten iu Hungary, peeled I 
id sliced, with oil, vinegar, and salt, or even « 

The roots of Tropaolmn, tuhm-oaum are eaten | 
I Pern. Some twenty varietiea of the Ti plant 1 
Drauswi termvnalii) are regularly cultivated at tha I 
HBOftn Islanda. And in other islands of the Paoifio | 
W stweeb-rooted or the fariuaoeouB-rooted ' 
re grown. In some parts of Polynesia a sort of bean 1 
^athyrhiaui) is cultivated for the sake of ite edible J 
UD-like tabers. 
The root of the dahlia contains a bitter principle I 
fsa acrid a nature that its employment as food has I 
iways hitherto been iteapaired ot' The Journal de \ 
states that this bitter principle ia moved by 
innch ID the aaine roanuer aa the potato is 
The dalilia root may therefore, it would 
in some measure, be puhetituted for the potato 
■Dy time of scarcity of roots. 
Tliti Camas is a bulbous root much reaemhling the ' 
don in outward appeai'ance, but is more I 
AatO when cooked, and very good eating 
^«|9>ettoo is somewhat sinailar, but larger, and not 
■dry or delicate in its flavour. They are found ii 
HBoiBQ quantities in the plains and the vicinity o 
irt Tancouver, on the Columbia, and^ia tka a'^rm^ 
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of the year have a most curious and beautiful ap- 
pearance, the whole surface presenting an uninter- 
rupted sheet of bright ultramarine blue, from the 
innumerable blossoms of these plants. They are 
cooked by digging a hole in the ground, then putting 
down a layer of hot stones, covering them with dry 
grass, on which the roots are placed ; they are then 
covered with a layer of grass, and on the top of this is 
placed earth and grass down to the vegetablea Into 
this the natives pour water, which reaching the hot 
stones, forms sufficient steam to completely cook the 
roots in a short time, the hole being immediately 
stopped up after the introduction of the water. They 
often adopt the same ingenious process for cooking 
their fish, meat, and game. 

Bryant describes a root, which he met with on the 
great prairies of California, and which he terms the 
prairie potato. He considers it in many respects 
superior to the common potato, and that it might be 
useful to introduce into cultivation. As no scientific 
description of the plant is given, it is difficult to de- 
termine what it is ; for " prairie turnip" and " prairie ■ 
potato" are terms for a very large number of esculent 
roots in North America, and include some species of 
Paoralea. A little town called Stowe, in Vermont, 
uses some 20,000 bushels of a peculiar kind of coarse 
potato, called the California potato, which yields eight 
pounds of starch to the bushel. Whether there is any 
relationship between these potatoes, we cannot state. 
At least, this subject of new esculent tubers is well 
worth looking into, and testing practically, systema- 
tically, and perseveringly. 
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In Italy, and other parts of tbe CoutiiiBnt, bakedfl 
beetroot ia carried about bot from tlie oven 
D the etveeta. being purchased hj a1) clusaeB, audi 
ifforda, with bread, salt, pepper, and butter, e 
ftctoiy meal to thousands. TUei-e are few purpose* fl 
which beetroot, baked, or even roasted or friedj ] 
vonld not be preferable to boiled. 

German tobacco liaa l>eea bought largely of late by I 
Lnericau speculators, and exported to the Unitad J 
, where it is manufactured into cigars and J 
fr-exported to Enrope as American tobacco. Tlie ] 
LmerioaQ traders found, after a while, that they v 
,ot buying even German tobacco, but beet and turnip I 
Mvei^ with which it is extensively adulterated. 
}«rDiaii cigars, made partly of beet and turuip U 
0B also exported to tbe United Slates, and to other 
PB&tries. Belgium, Holland, and the Zollvereiu are 
becbief consumers of tbe beet and tuiniip leaf tobacco; 
od the article stands in the 'way of the consumption I 
f the pure American leaf. Tlie quantity of German 1 
ofaaccoin hand at the close of 1861, including the beet I 
nd turnip leaf crops, was represented as immense iu 
ke American markets. It was held back for higher 
mBOB, One single house had 500 quintals of leaves I 
D bftod, waiting for a rise in the leaf market. I 

Under the cummercial name of Spanish, or New I 
^tleatlB moss, the long horse-hair-like fibres obtained I 
iwtit the Misaissipi from an epiphyte (Tillandsia 

e largely used in America in upholstery i 
UFjMwes, for stuffing cushions, mattresstii, &c., possess* J 
Bg considerable elaalicity, Natui-alista alrfo use it fori 
MSng birds. 1 
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Dr. Terry, of Detroit, in America, has made j 
{torn this Bo-called moss ; and the jaanufacture 1 
attracted considerable attention in Tesaa, for there 
IB a region of country there ezteuUiiig one hundred 
miles from tlie coast, where an immense qiianti^ 
oau be ohtained. The gathering and drying of it 
requires little or no capital in prepariug it far mar- 
ket, and I douht not, if this business is exteniiively 
carried out, that iarge quantities of the jiner qualify, 
instead of being converted into paper, wiU find tbeit 
way into the hands of the mattreas-inakers. Itt 
Trinidad, when steamed and diied, it is used w a 
stuffing msterial, under the name of vegetable faur. 
In Home plawa it is also called " Old Man's Beard," and 
"Barba Hispanica." 

The manufacture of bagging for cotton from tioB 
BD-called moss, was not long since tested in Misiisdp^ 
and appeared to be of a useful and durable character, It 
was obttLined in inexhaustible quantities in the woods, ftt 
about I^d. a ponnd for the collection, andanSld. more^ 
ampJy covers the cost of manufacture, the article could 
be furnished at about 4d. a yard. The demand fiir 
wrapping-cloths for the 3,000,000 or more liales grown 
in the Uuited States is consequently extensive, and 
the coarse gunny bags, made of jute and sunn fibre in 
India, are largely imported. These gunny bags, and 
old rope or junk, are, after nse, ultimately worked up 
into brown paper. 

The twitch or couch grass, the long underground 
shoots of Trilicum repeng, which is extensively o(d- 
lected after the plough and harrow, and has hitherto 
jome weed to the farmer in 
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ig his land, is dow turned to Gsveral naefiil piiiiioaes. 
B Italy it is employed, nnder the tiame (if gramigiin, 
(food for horses aad cattle. Colonel Maceroni, id hla 
ietnoira, Etatea that upwanls of £40,000 sterling 
'Otib of thia root is anuuHlly sold fay tlie [wasantB to 
lie iobabitauts of the city of ^Naples. In France it 
■8 a medicinal repute undur the name of dog*B tootli. 
t hoa been tried as a mateiial for paper, and is eol- 
rt«d in large qnantitiea in tlie feu districts, and sold 
the paper-makera at about 12%. a too, iu^itead of 
ing dried aud burot as lieretolbre. A spirit has 
)0 been made from it. 

The waste made by the eawyer or turner, wood 
ist of various kinda, has several economic uses. Ma- 
dust is employed for smoking fish ; box dust 
IT oleaning jewellery. The shapings or refuse in 
taking cedar pencils from the wood of the Virginia 
r Amerioon cedar, is used to make the otto of cedar- 
rood J a huodred-weight of shavings producing about 
irenty-eight ounces of the otto of cedar. 

eiuploymecit a.a a packing material for 
wine-cellHTB, for sprinkling tho Hoars ol tap- 
butchers' shops, the arenas of our amphi- 
riding-schools, &c., there are other applioa- 
008 for Bawdust. Mahogany, biroh, and rosewood 
hVdust ia used by furriers in cleansing aud dressing 
irs. Sawdust is also used by many manufacturers, as by 
le needle-makers, and by the naii and screw makers. 
It will interest the proprietors of saw-mills and 
general, to learn that the ingenuity of 
cabinet-niakera, in the Faubourg St. Antoine, 
found a use for common sawdust, whicYi raiisea ^jV< 
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vttUie of that commodity far above the worth of a 
timber. By a new process, combining the hydrSl 
press and the application of intense heat, these WM 
particlea are made to re-form themselves into a n 
maea, capable of being moulded into any shape, ft 
presenting a hrilliaut aurfuce, a durability ai 
of appearance not found in ebony, rosewood, ■ 
mahogany. 

Our forefathers used sawdust for littering \ 
stables, cow-houses, sheep-pens, piggeiiea, and p 
Lousee, the whole being afterwards mixed 1 
and used aa farm-yard manure. Sawyers and i 
pentera, again, who had none of the above j 
mixed it in their dunghills for growing pota 
while fishermen used it for smoking fish, and n 
in their anh-iJits along with fiah refuse, selling 4 
compost to farmers. With these practice 
localities are familiar to this day, and have 
from time immemorial. Of these plans, the mixing of 
sawdust with sheep's dung, urine, slaughterhouse and. 
fish ofial, is, perhaps, tha most deserving of considera- 
tion, because the fermentative qualities of such arti(JeB 
are the best adapted to overcome the coniparalivdf 
indestructible nature of the dust. Hitherto the great' 
objection to sawings of wood, as manure, has ben 
their slow decani position. Immediate activity III 
necessary to give value to mannre, and this is what 
sawdust does not possess. Excrementa.ry and o^ 
matters, on the contrary, are from their nature subject, 
to rapid decomposition, so much ao, that half thrft 
fertilising value is not unfrequently loat. ludeed, it ia 
iatpoaaiblo to estimate the lose ariaing itom ^^aa « 
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can piireliase for ^5 (and this can be do 
cases), the coorae which be ought to steer ia pUi 

The bye products of the potato-atarch mai 
are not without their applications. Thua, t 
from which the et-arch ie deposited is well adapb 
irrigation. It contains the debris of the 
holds in sdlution six parts in a. thousand e 
matter. It was formerly an inconvenien' 
maniil'acturer, aait contains a poisonous KuhatanceiS 
produces an evolution of sul}ihuretted hydrogtUf'J^ 
if kept a short time, from the decompositio 
phfltes by the organic matter. The marc of 
which remains after the extraction of the staro 
made use of in various ways, as food for pig% h 
cows, and sheep. It must first ho deprived c. 
half its weight of water by expression ; for if & 
drained it retains too mtich water to be advanta 
eaten by cattle in large quantities. In season 
fresh alimentary vegetables are abundant, the | 
may be employed as manure ; especially a 
contains a small quantity of solanine, and ( 
therefore be given to cattle with impunity. 

But there are other uses to which potato n 
turned abroad. After extracting the fecula, tl 
is manufactured into ornamental articles, i 
picture-frames, snuff-boxes, and several descriptii 
toys of the papier -mdcfie character ; and the 1 
that niQS from it in the process of manufacture | 
most valuable scourer for perfectly cleansing s. 
woollens, and sncb-like articles ; it is the hot 
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maoea, ; and if the washer worn an bajipeus to have ] 
lUblaius she becoiaes cured by tbe operaliion, Fotato- 
KTSB have been occasionally fraudulently used to 

rate tobacco. 
Vrom a q>eoieB of Oalathea (order MwrtmUtoem) the I 
Zndians of Ti-inidad prepare what la tenned Tirite | 
caw. It is dyed in varioua ways, — black, by leaving I 
e straw a few days in the mud ; red, by aniiotto j 
etlow, by turmeric ; blue, by indigo ; violet, by tbe J 
irdi gras, or fruit of the Alpinia racemosa. The ' 
Urite grass is made into LaBkets, Bieves, aud bags, 
lew manufacture Ima recently sprung into e 
! on the continent of Europe which proraiaea 
e one of importance. It consists of the utiliza- 
ion of the acicular leiivea or "needles" of coniferous | 

I, hitherto a waato substance. It waa loug a 
sown that pine-leaves consisted of a bundle of tough 
tbrous material, agglutinated together, and bound I 
nto long rigid leaves by meana of a resiuous integu- 
mt ; but the practical development of this know- 
a but of recent date. Near Breslau, in Silesia, 
bero are two establisbraents, both of which are worthy | 
f DOtice. One of these is a factory where piue-leaves 
e converted into a kind of wool or wadding ; and 
« other, an establiabment for invalids, in whicb the 
■ters used in the manufacture of pine-wool are 
iployed as curative agents. These eBtablishmentH 
re both been erected by M. Pannewitz, tiie 
aoverer of the process employed for obtain- 
; th« fibrous material from pine-leaves. This 
} be cnlla "woody h'ooI." It can be cnrVeA, 
f are not acquainted -witli t\i6 
e2 M 
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precise method emjiloyed by M. Pannewitz, I 
have succeeded iti obtaining a coarse brownish'^ 
fibre by boiling pine-leaveH in a solution of o 
alkali fov a few hours ; aod after rinsing and I 
tbeuL again in alkaline liquor, and saturating th« 
a Eolutiou of chloride of limo, a whiter and fi 
stance, much resembling the pine-wool wadding"! 
being icaported from the Thuringer-wald. 
that by the mode of preparation employed 1 
Pannewitz, the woolly sabutance acquiit 
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the former case it ia employed as wadding, and i 
latter as a stuffing for mattresses. Tlie leavea □ 
stripped from the trees when quite young witH 
iujury, and a man can gather 200 lb. per day. 

The first application of this fibrous mateml<|| 
aiated in its aubatituticm for cotton with wool i 
manufacture of blankets. Five hundred of theE 
sold to a hospital at Vienna, and, after a t 
several years, they are now exclusively used. Al 
the enumerated advantages, it has been stated ti 
kiud of insect will lodge in the beds, and t 
odour has been found agreeable and beneficial, 
this period, the same kind of blankets hav< 
adopted at the Penitentiary and some otlier i 
tiona in Vienna, as well aa in Ihe barracks at £ 
Its application for stuffing pur[}oses has been n 
successful ; the cost being one-third that of hoi 
and ita resemblance so great, that it has been aSirmed 
that when employed in furniture the moat experienced 
upholsterev could not tell tlie diSevence. "^tevi « 
Aad woven, the thread reaem VAea \iWb cSteno' 
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J, and may be advaatageousily employed for many 
s for which hemp is used. From this 
are now manufnotured jackets, 
id stockings of eveiy description ; 
I twill for shirts, coverlets, body and cheat 
md knitting yarn. These mamifact.urea are 
1 for keeping the body warm without 
are very durable. 
ft preparation of the wool an etliei'eal oil is 
^ which is at first fjr-eeo, but, on exjiosure to 
% becomes of an orancje -yellow tint, and when 
1, colourleaa. It has been successfully erajiloyed 
Ulcarative agent. It burna in lamps like olive oil, 
IM completely dissolves caoutchouc. The porfumera 
It Psria are stated to be employing it in considerable 
tnutitiea. The liquid left by the decoction of pine- 
tsia employed in the medicinal batli. Tlie roem- 
0ofl substance and refuse are compressed into 
Hoeks and used as fuel ; from the resinous matter 
tyotmtaiij, they produce sufficient gas for the light- 
g of the factory in which tlie production of these 
d articles is carried on. The result of one huu- 
>d quintals of wool in combustible material is equal 
IWlue to six cubic metres of pine-wood. 
!^e forest-wool ware manufactory at Bemda, in the 
Wtnger-wald, advertises forest- wool, oil, spirits, 
idding, and the other articles already enumerated. 
Wlrather these deserve or not all the high encomiums 
Mt have been passed upon them, it is nevertheless 
B important fact that a material before considered 
converted into articles of domestio 
aercialimi 



54 WASTE AND UNDEYlfiLOFED SUBSTANCES. 



SILK COTTONS. 

I HAVE received applications from time to time from 
brokers, importers, and others, as to the identification 
and i)robable nses of various silk cottons ; and it may 
be well to throw together, for convenient referenoOi 
the few facts known with regard to them. That some 
of these may yet be made economically useful on a 
commercial scale is not at all improbable, seeing that 
of nianv of them the mateiial is abundant and to be 
had cheap. The silky substance found in the capsales 
of the silk cottons has been tried by European 
8pinnei*s and hatters for their respective purposes, but^ 
from wanting tenacity of fibre, was found generally 
unfit for the manufacture of any durable material. 

At a recent fair held in Liberia, on the West Coast 
of Africa, a pair of stockings was exhibited, mana- 
fucturcd from the silky fioss of the Bombax. These 
stockings were the result of African skill in spinning 
and manufacturing. Our mechanism has never yet 
been capable of utilizing this fibre. 

Captain Burton (Lake Region of Central Africa) 
tells us that in Zanzibar, where the musufi or bombax 
abounds, its fibrous down is a favourite substitute for 
cotton, and costs about half the price. In Unyam- 
wezi it fetches fancy prices ; it is sold in handfuls for 
salt, beads, and similar articles. About one maund 
may be purchased for a shukkah, and from one to two 
ounces of rough home-spun yarn for a fundo (a knot 
of ten strings) of beads. At Ujiji the pcojde bring 
it daily to the bazaar, and spend their waste time in 
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ipinutog jarn of it with the rude implements tbey *<! 
iive at their commaod. I 

Mr, Williams, of Jubbulpore, Intlia, has siioceeded 
Mtpinning and weaving some of the Bomhax down 
■A W to form a very good coverlet, and wo have 
'({WiiBnis of the fabric. The late Dr. Sojle eag- 
gMid thnt it might easily be made use of for sbiiSiiig 
iiH^ for wadding, or for conversion into halt-stuff for i 
p^eismakers — perhapa for makiug gim-cottoii. , 

In the " Transactions of the Agrl-Horticnltural 
Bwiiety of India," vol. iii., p. 274, there is a report upon ' 
1*0 pieoea of cloth made from it : and it is observed 
IW, from the ahortiiesa of the staple of the down 
hi its elasticity, it could not be spun 1uy cotton- 
ifilittiDg machinery. 

In the Jury Reports of the EnhibitioQ of 1851 
HGUTe the following : — "Mention may here be made 
'rftliB yery heautifnl fibre of the Bilk-cotton tree 
'^ombax heptajJtyllujn), which, owing to the shortness 
Mi itant of strength of the fibre, combined with ita 
fM^wr elasticity, is incapable of being spun like 
BililUiry cotton. It is oceaaicpnally in India, more 
'BfMuily in Assam, spun into a very loose and large 
wnod, which is then woven into cloth with a warp oi 
WW other fibre, and forms a soft, warm, and very 
.Hgbt fcbric. The silk cotton being a very tender 
^:i, cniinot be used with advantage as a stufHug 
ttlt«rittl alone ; but it is highly probable that it might 
'levery advantageously used in combination with other 
•bttiuiees, not merely fi)r the purposes of npbolstery, 
hit even in the manufactare of mixed fabrics for 
aae* in tito arts. It was 8iiggeat«4 Vfj 
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Dr. Percival in 1787, and by Buchanan in 1793, that 
this fibre might be advantageously employed as a sub- 
stitute for beaver fur in hat-making ; and Le Breton 
states that its importation into some countries was 
forbiddeu, for fear that it should be used to adulterate 
beaver s hair. Practical obstacles were, however, found 
to interfere with this application, and it appears that 
they have only recently been overcome." 

Silk cotton, from Bonibax Ceibct, has been sent from 
British Guiana to the United States for the maau- 
facture of hats. 

James Bruce Niel, Esq., in a letter to the Man- 
chester Chamber of Commerce, dated March lOth, 
1860, calls attention to the transference of the silk- 
cotton tree from Persia to the East Indies ; but what 
tree he alludes to is not clear, for the Bombax is a 
native of both Indies : — 

'^ Now that we have an accredited Minister at the 
Court of Teheran, in Persia, I would respectfully re- 
commend the Chamber of Commerce to direct his 
attention to the properties and value of the silk-^ottoo 
tree, which is used in the manufacture of clothing in 
that country. The same would thrive well in Indifti 
in the Webt Indies, or in parallel latitudes. Seeds of 
the same, ready for planting, might be remitted to those 
countries by attending to the following instructiona 

" Fill an old cask half full of earth, put the seeds 
as near as possible to the middle of the cask, then fill 
the latter entirely with moist earth, pressing it down, 
and finally closing in the cask against air and water. 
Keep it from contact with sea- water by means of a 
coating of glue boiled in linseed oil. In this manner, 



8 may be bmnglit froai Persin or India in n state 

ptoserratioa, and fit to vegotnto." 
The short, browninb, cottony substance, which ia 
md inside t lie capaiU&'i oiBombax Cei.ba»at\B. mala- 
kiewm, under the name of kabu-kabu and niocinaii], is 
■, by the poor inhabitants of the countries where 

grows, for making hats and bonnets, and stuffi.ug 
airs and pitlowa. It ia not made into beds, being 
y warm for tliose climatea. Next to eider down, it 

the softest material for stuffing. The beautiful 

pie down of Ji. viliosum ia flpun and woven into a 

h of wliicli garments are made and worn by the 
habitants of Mexico, and it retains its purple colour 
thout being dyed, B. Kptenatitm or hepla^hyllum 
and to furnish the same kind of material. 
Xhfi Oehrffina Lagopua of Jamaica contains in its 

rales a fine, aoft, mucous dowD, which enwraps the 

Is^ and which is said to be employed in the manu- 
e of Euglish beaver bats. 
OtbflF silk cottons, the Eriodendron Caribceum, or 
X penlarulrum, Lin,, of the Weai Indies, and the 
et^fraoluomnt, Dec, furnish tiie aiiky down linown in 
B Bnet under the name of cn{iack. The woolly coat of 
B seeds of most of the Bjiecies ia gathered in different 

a for stuSing cushions and similar purposes. 
The cottony seeds are used in India aa soporific pil- 

9, like those famous poppy ones of Sotnnus, or as 
B hop is often preBcribed here. The silk down, juore- 

r, forme an excellent moxa. 
Edwards (" Voyage up the Eiver Amazon " ) makes 
ention of " the samauneira tree, which yields a !ong- 
tpled silky white oottos ; U grows apou the baidm 
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the Bio Negro in gnsat abundtioce, and could probi 
be made of service, were it once known to the w 
weaving communitiea. It is excessively light, £ 
like down ; but the Indians uake beautiful fabni 
it." This ifl, no doabt, the EiTodeiidron Samawi 

The wool of various Sterculiaceie — as of the 1 
(Ochroma Lagopus, Swartz), ceiba [Elrodendron 
hwum, Don), and barrigon (Pachira Barrigon, So 
— is employed in Central America for atufSiig p 
cushions, itc. 

The seeds of the Syrian swallow-woct (A 
Sj/riffca) are covered with a thistle-like down a 
or two in length, which it was at one time propc 
spin. Into textiirea for wearing-appareL Articlai 
dreaa have, we learn, been manufactured with it ) 
in France and Russia. It is well adapted for Btia 
inattresaea and pillows. An allied species i 
common in the United States, where it is called ^ 
weed, and there used for stuffing bedding. Speoiis 
of it from Canada were shown at the Exhibitioj 
London in 1851, and at Paris in 1855. The ( 
of the Asclepiads, Dr. Royle observes, may r 
be turned to some useful purposes, and therefore a 
the plants abounding in fibre more valuable, as yieltR 
a double product. 

Dr. A.Huuter, of Madras, has drawn attention tt 
value of the fibre of one of the Ascle kinds, the yei 
silk cotton [CalotropU giganiea). The plant thri 
in the neighbourhood of neglected rub hi ah -heaps, wh< 
it derives an abundant s\ipply of nitrogen, which s 
essential to its perfection. The difficulty of spi 
its hai^ which do uot contract in the same 1 
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»ttan, has been overcome by new macbinery. 
nricity of fabnc3 of a ligbt, soft texture, wore lately 
loliilrited in Madras by Measra. Tbreaher & Gienny, 
ie bum the yercum aiik cotton mixed witU other 
■CB. The cloth is well suited as n substitute for 
me>1. Seveml large bales of the Sbree have been 
t to London. It ia expected that, with aloe ami 
plftntain fibre, they wilt be fit for the finest descrip^J 
s of Rote-paper. The wLole plant is 
ift In Madras the silk cotton iif the pod is col-' 
ftd, ill Bombay the fibre of the bark is used 
ead of flax, aud in Bengal the natives collect the 
■ailky juice as a substitute for shellac and gutta-percli 

" Mr. Moncton, C. S., has proposed making use of thi 

lowtiy substance contained in the follicles of the' 

aiKUr or yercum, aad, indeed, has had paper made of' 

» well pure as when milted with two-fifths of the 

pnlji of the sunne hemp, such as the natives 

Jctng paper. As the glossy aud silky, but eompara- 
rively short, tibre ia difficult to spin, a mixture of one- 
fifth of cotton was made iii order to enable it to be 
A good wearing cloth, which stands washing 
i lakes a dye, was produced. It is, however, well 
i for htuffing pillows or coverlets. Mr. Moncton 
M^olated that its cost would be one rupee a maund. 
e nilky down of the pods is used by the natives on 
B Madras aide in making a soft, cotton-like thread." 
pc, Koyle, on " Fibrous Plants of India.") 

Wild cottony down, with a fine glossy fibre like alk, 
wa abiiiidautly in the valley of the Ai 
I At Guayaquil to stuJi' cushions and mattresses. 
k^^nfacturere ia Fmuots, to whom b] 
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of this cotton were sent by Mr. Clay, the United Si 
cltargE d'affairei at Lima, thought that, mixed with! 
a ciieap and pretty fabric might he wove from it. 

The cotton which is foiind on the BeeHs of Chi 
apecioaa is u^d to stuff bolsters and pillowf 
where it is called by the inhabitants, "Arvoi 
Pwna," It has been imported into Liverpool 
the name of vegetable silk. 

In the Prusaiaa department of the London E; 
tion of 1851, a fibrous silky substance v 
obtained from plants growing in Prussia and 8Q1 
other countries. It ia applied to silk buttons 
fringea, and available also for spinning and ' 

The CQttou of Bome species of the Eriocephali 
Africa appears to have much tenacity, though probably 
open to the objection of being too short in the staple, 
and of growing in too minute quantitiea. The cotton 
does not grow in the capsule, but between the corolla 
and calyx of the flower. Each plant hears freely, and 
plants may be raised from seeds or cuttings. 

A species of Asclepiad resemblicg a wild asparagus 
which grows in the greatest ahimdance over almost 
the entire country in Canada, furniBhea a fine silky 
down in its pods, which has been applied with success 
to the manufacture of hats in the province, being mb- 
stitnted for felt, and worked similar to hare and rabbit 
down. It is sometimes mixed with a fourth part of 
wool Were it to engage the attention of the uianu- 
footurers of textile fabrics, it might be employed for a 
profitable purpose. ' 

Among the Bmallnumber of useful products (obaenreB' 
Mr. M. C. Cooke) derived from ferns, there are f 
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if closely analogous character, wbiob have been 

coofoiiuded, but \rhicb, from recent iufarmatitin, I 
ire are able to diatiugnish with precision, us well i 
odd some particulars which we thiuk will be ol^ 



AH the four products consist of the silky Lairs foundfl 
lothiBg the rhizome aud lower ]iortion of the stalk or' 

Two of them are of interest for their economii 
ipplicfttions, aod two for their medicinal propertit^i 
1 or imaginarj). The first is prodiiued in tin 
Sandwich Islands, the second in Madeira, and the I 
itliers in islands of the Indian Archi]jelagu. 
I. I'ulu is, as far as at present knowu, solely the fl 
I of the Sandwich Islands, from whence tho I 
tfst importation, of which we have any record, reached J 
rerpool about fifteen years ago, and to which, with I 
ubsequent iniportatioas, Mr. T. 0. Ai-cher called.' I 
ittontion ia the F/iiairmaceuCiealJottmfil,'v6\.xvi.,p.32'2tU 
three species of Cibotium, viz,, 0. glauaun, Hook.1 
et Amott, C. C/iamiesoi, Kaulf., and 0. Menxiem, 1 
I described as natives of the Saodwich 1 
Jdaoda. All these were originally described at difie- I 
i times, each by a different author ; and Mr. 

la inclined to believe that if a got)d observer 1 
•n resdent on the spot, and had time and facilities | 
IT examittiug the various phases exhibited by then 
iiB different places of their growth, age, Jic, that the I 
Vbale would resolve into one species. Be that a 
luqri all produce Fulu in more or less quantity, accord' i 
pg to place and other civcumatances. 
From a recent Sandwich Islands newspaper, s 
u enabled to add i 
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LJatoiy of tliiH commercial product. It appears 1 
Fulu bas now become aa establisbed article of e 
from tbat locality. Although Ite use for pillov^ «| 
has been known amongst the natives from tinie<^ 
memorial, and a little may have been exported f 
to 18S1, yet, as an article of trade, it only d 
to tbat year. 

The Ctistom-HouBe returns of the Hawaiian IbIi 
give the foUowing amount of export in each year» 

18S1 2,J7B lb. 

18S2 27,083 „ 

1853 12,739 „ 

ISbi 34,031 „ 

186fi 82,658 « 

1866 347,740 „ 

18B7 260.660 „ 

1868 313,220 „ 



It ia exported principally to Sau FranciKco, thai 
not confined wholly to tbat [ 
to Australia, Vancouver's Island, and other pla 
Messrs. Harris, the principal dealers in Pulu, became 
by accident engaged in the trade. In 1654 tbey bad 
a. Buit with a storekeeper in Honolulu, and judgment 
being rendei-ed in their favour, about 8001b. of FulQ 
was all tbey could obtain in Hatiafuction. This mate- 
rial was then worth little or nothing in tbe market J 
they, however, took it, and tihipped it to San Francisct^ 
vhere, after some delay, it realized twenty-eight oenta. 
(Hd) per Ih. This circumstance decided them in oom.- 
mencing the trade, and now two-tbirds of the exporte 
Jire Bupplied by them. 
^^sfern witjcli produces tbe ^^^^JE 
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'.Ugh lauds, commencing at an elevation of about 1,001 
feet, wit) extendiiig upwards to 4,000 feet. In size it t're- 
.quentlf attains to fifteen feet in height. Thougli found 
more or lesa on the five principal iBianda, the trade in 
at ia chiefly confined to the districts of Hilo, Hamakua, 
sad Pana, in Hawaii. The Pulu in produced at- ound the 
Btalk where tlie leaf or stem shoota out from the stock 
of the fern, and only a amall quantity ia found on each 
jilant, amounting in weigtt to about two or thres,' 
•oaaoea. It takes about four yeaxs for a plant to pro- 
duce this amount. 

Owing to the large quantities collected of late yeai^, 
tlie article is becoming scarce in the Hilo distrio^. 
tbongh in the Hamakua and I'una diatricte large 
qnantitieB still remain. But as it is fartlier for the 
natives to go to obtain it, and an more exjienBe and 
iatigue are encountered, the coat is gradually advancing, 
.and the probability is that it will continue to advance 
«aob year to the extent oi' a cent per lb. The number 
of persona engaged in gathering Pulu varies : including 
jneo, women, and children, probably from two to three 
Dionaand are now dependent on it for a Uvelihoixl, 
jvoeiving generally from five to six cents per lb. on 
.delivery. The labour of gathering Puln is very tedious 
«ad Blow. When picked, it is wet, and has to be laid 
dot to dry on the rocks or on mats. In favourable 
■matber it will dry in a day or two, but generally in 
4ie Falii region wet and rainy days prevail, ao that 
Avqaently the natives do not get their Pulu dry after 
aereral weeks, often taking it to market in too wet 
dealers have constantly to contend 
lolination of the natives to sell wet PvLVtk. aa ih 
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makes conBiderable difference in tbe weight whenv 
The facilities for drying, packing, and shipping, n 
improving every year, and the article now shipp* 
generally dry and in good order, cloaeiy packed 11 
bales. The trade ia reduced to a system, and th<i 
there is no probability of any great increase, its 
doubtless continue a staple export. 

II. This product, of which no local namt 
to our knowledge, has long been known i 
Madeira for stuffing cushions, &a. It is the prodiM 
Salanlium eulcita, Kauif, a fern found in 
Tecetiffe, and the Azores, and also in Jamaicft fi 
New Granada. The silky hairs of this species b 
great resemlilance to those of the vari 
Cibotiam, We are not aware of any esportatii 
this substance, nor tbe eitent to which it 
In the island of Fayal, one of the Azores 
arborescent, L'Herit., grows round the margin tf 
lake in such profusion, that the silky down of its si 
ia used by tbe principal inhabitants as stuffing for 
mattresses.* Trunks of the Dicksania. and other ^ 
ferns from Tasmania were shown at the Exltihitioi 
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Tkcuh, or Tucmn fibre, ist he native Indian s 
for the produce of a palm-leaf resembling 
imported into Liverpool from Brazil. 1 
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obtuued from the Aatrocarytim vuhjare of Martina 
expanded leaves the uativea maDufactui-a 
pBdsge, bow-stringa, fishing-nets, hats, I'aiiB, beauti- 
fy fine hammocks, and other articles where fiueiiess 
Mnbioed with strength is required. 

The fibrous outer covering, or huak, of the cocoa- 
nnti when macerated or prepared, ia termed " coir," 
nd is twisted into yarn and spun into rofje. This | 
podoot 18 extensively shipped from Ceylon, i 

H forms of coils of rope and hawsers, bundles of I 
I, ttud pieaes of junk and loose fibre. The value | 
if tlu8 export averages about £30,000 from Ceylon. 
J years ago it was not a fourth of this amount. 
e quantities are imported into this country as 
"dannage " in ships ; and the husk is collected from , 
Uie fruiterers and itinerant vendors and sold foe I 



Coir is the fibrous rind of the nuts, with which the 
latter are thickly covered. There are several ways of 
AlippiDg the fibres from the husk, One is, by ])lacing 
»8toke or iron spike in the ground, and by striking 
Qie nut on the point, the rind is easily separated from 
the (hell. The husks are first separated &om the nuts, 
ud then placed in salt or brackish water for about 
t*elTe or eighteen mouths ; they are then scraped and 
^emed for use. There exiats, however, no necessity 
for steeping the husks so long in water, it having been 
fcntdthat a shorter time is aufEicient for tlie purpose. 
On. the coast of America, when a running stream of 
TaEer b not near at hand, the coir manufacturers dig 
lulea ia the sand below high-water mark, 

^^^^oc^^nt before beating it. S^^^ 
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qneotly it is rubbed witb tbe band until the interaM 
Bubstauce be completely separated from the fitn 
portion of the hoak. The rind of forty nuts will n 
about 61b. of coir. The next operation is to tJ 
the fifires into jasB, which is matiu factored I 
cordage of all sizes. The expoi't of this siihstaoJ 
Bomewhat checked by the rudeness of the proceJ 
manufacture, and the want of proper machi^ 
Wouien are seen up to their kneea in water baafl 
out the coir from the husk of the cocoa-nut, wbidi I 
been previously well soaked. It is tlien cleaned 1 
laid out to dry, after which it is disposed in layerw 
■which atones are placed, from whence it is drawnj 
by the hand and twisted into the yam from whidiJ 
rope is made. It is rather difficult to t^ist. Ufl 
lately been proved that the fibre from the hnak of I 
ripe fruit \& greatly improved in quality and ftppfl 
ance by this beating, soaking, and washing, and m 
the old method of steeping in salt water for otm 
two years ia quite unnecessary, and that it prodnoJ 
harsher and dirtier coh\ The taanin which this m 
Btauce contains prevents the fibre from rotting ;■ 
moBt of the coir of commerce is of a. dirty, harsh ■ 
duce, very difierent from many of the clean and « 
iamples produced, which are suited to a superior « 
of manufactures, as fine mats and furnitui'c bnuq 
Coir is much used in India, in place of hair, to tm 
mattresses, cushions for couches, saddles, iIcc, aiud 
making brooms and brushes to whitewash houses. I 
Europe it is chieSy used lor cocoa-nut matting j ■ 
fancy articles, such as hats, bonnets, &,a., have M 
made of it. In the Wrat Indiea the husk, or flSB 
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<ptricarp, ie employed as h rubber to polish furoittire I 
Bill the woodeu floora of rooms, &c. 

In Bonth America the eeparation of tlie husk i 
tvmnianlj obtaitied by tearing it off by the hands, I 
ktbytheftxe. A simple application of the foot- 
L taming-Iathe or Icriife- 
gduding wheel, would enable one man to do the work, , 
ttpreaent the teak of several. A donhle-knife, acting ' 
, could be made to cut the nut and husk , 
't two, and so prepai'e it for the exti-actiou of the ■ 



' About four days' maceration in fresh 'water ia 

{[&«te. After this, the husk must he beaten till | 

B ffiires separate, when it should be well washed, 

I, and packed in pressed lialea. 

* Ibr the purpose of beating it out, an inatrument ia 

lb fimn of bars, somewhat in the shti\<e of a gridiri 

d be nsed. It is obvious that this process might { 
mile advantageously performed by machinery. One 
L can beat out with the hand, according to the 
Ss of the nut famishing the husk, from 7 lb. to 14 lb. 
htday, — sav, for an average, 101b. ; but by the uaa 
)I proper instruments his work might be increased 



' frhe character of coir has long been established in 

I and is now well known in Europe, as one 
ist materials for cables, on account of its 
lightness, and elasticity. These cables are 
aluahle, from being durable, paiticulai-ly 
ted with salt water. 
JUS instances have been related of ships 
witb cables 
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buoyant material riding out a storm in i 
while stronger made, thongh less elastic, : 
other veasela have suapped ia two, and evt 
chain-cahles have given, way. Indeed, until c 
cables were so largely iiLtroduced, all the ships I 
gating the Indian seas were furnished with ooir 
When prepared in the following manner, they & 
to he indestructible either by freeh or salt watel 
The strands are dipped, in a eompoeition of t: 
fiah-oil, and deprived of all the superfluouB ) 
by means of a. machine, before they i 
together. 

The shells of the coeoa-nut are also utilized, 
value of those exported fiMm Ceylon averages a 
hundred pounds a year. They are largely x, 
hookahs or pipe-bowls ; they are also moui 
driuking-cups, made into ladles and spooua, t 
into heads for rosaries, and make excellent charo 
dentifrice. 

The average produi 
Malabar waa estimated hy Eoyle at from. J 
400 millions annually. So far back as 1837 t 
were more than 5J million cocoa-nut-treea i: 
vaneore ; and 60,000,000 nuta are annuallycoB 
in the country, 

Poonac ia the refuse of the copperat or kemal i( 
the oil has been exju'essed ; it is very fattening to fi 
and cattle, and forms the best manure for young o 
nut-trees, as it returns to the soil many of t 
poneat parta which the tree has previously extraotdd 
Jbr the formation of the fruit. ¥ot Vtia teaaoo. Vb faoa 
ieea iband TTort h _wl)il^ tg tranaoAt ^.'tife l 
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ilities where the cocoa-nut-tree grows far 

A tivny from the saline soil of the coast, Tlia 

it-palra abstracts irom the soil cLieflj silez and 

b; and when tlie!<e two salts are not in abundance 

tt trees do not thnve. 

The "Victorian and South Australian stringy-barlc- 
ffl olsims particularly our attention araongat those 
idigeoons plants yielding fibres. The thick fibrous 
\, employed by settlere, whenever obtainable, as 
r first roof, ia devoid of tenacity, but may, aa 
iperimente liave shown, be employed for the nianu- 
B of a rough kind of paper, aUhougb of brittle 
The bark of .S'iiZa pulchdla, and of various 
fro&tM, and of BraehyMUm, affords to the natives 
i means of making cordage ; but none of these 
mpared in yield to those whieh 
kiropean culture Las now made uaiversally avaii- 



MATS AND MATTING. 

1 and matting are composed of a variety of 

a: hemp, coir, rope, rushes, reeds, hark, grass, 

it of the apecifid material of many of the imports 

*ve no very definite inforoiation. A few words 

le statistics of the trade, which is rather important, 

b, however, be out of place. We receive im- 

n bales and bundles, to some extent from 

jreign quarters, and the prices vary with the 
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The declared value of the imports havo bee 



1846 


.. £46,954 


1855 ... 


£11,222 


1S47 


. . . 39.168 


IS.'JB ... 


2!,6S4 


1348 


... 29,012 


18S7 ... 


IS.SSl 


1349 


... 30,861 


1858 ... 


22,548 


isea 


... 40,115 


1858 ... 


22,020 


18M 


. . . 8a,Sfil 


I860 ... 


28,08* 



Mats are largely used for sleeping on ii 
pical countries, as in Africa, the Mediterranean, ] 
and Central America. Even in China there itm 
extensive demand for thb purpose. Thus, : 
half-year ending December, ISGO, the import?! 
33,431 sleeping-mats are recorded at the 
Shanghai, valued at 1,6S1 dollars, or less than 2d. ei 
Mats are exported from China to all parts 
world, hut principally to India, America, aud Austx 
The Chinese table-mats are very beautiful ; the deni 
haa increased for them, and consequently au 
the importation of rattans. Thousands of p 
employed in the manuiacture of mats for boat s 
Fifty mats, of G feet by 4, go to a bundle (or 
catties), price about IS dollars per bundle. There ^ 
large exportation from Chusan. The annual e 
tion of mats to the United States ia upwards of 
rolls, of 40 yards each, at 4 dollars a roll. 

From Canton the exports of matting are cons 
able. In 1850 there were but 6,399 piculs (of 1: 
shipped, valued at 52,500 dollars; in the h 
ending December, 1860, 17,283 picula, valued sfe 
138,263 lioUara, were exported. ¥Yom"PenMi^Ji!QtaA 
^OOOpioah of jnflttiag are anuaaiiy ^\?^e4. ^ 
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r Alexandiia large -iiiiaatities of matting ara 
If sometimes to the value of £22,500 a year. 

West AMcan mats ai'e vet? ueatly made ; tliey 
K cliieSj formed of the stalk of the plantain, aud 
gno klnda of gi'assea, dyed, to foTm the border pat)> 
tma, Ac. 

Id Central Africa cloths are made of the fibres of the 
rine-piUm {RapMa vinifffra), mixed with cotton, b 

1 tributary to Benin, on the right bank of the 
Evorra, below the conSuence called by Hausa and 
Bnpe " Oura sakira." Among the collection of articles 
not home to the Internatiooal Exhibition of 
1^ Dr. Baikie, R.N,, from the tributaries of the Niger, 

B rinno! of leayea of wiue-palm, dried as ol 
ibt Bale ; also prepared for tying grass for thatchiii^ 
bt tvistiug into email rope, &c., by the midrib and 
llu epiny edges being taken away. 

A white mat of leaves of fnn-paJm (Borassus), 
Stdein Boruu. One with black, one with white com- 
jwimeiit in centre, which is dyed by means of the 
■talk of a species of Borghuni, made ia Bomu. 

fine mats of leaves of Phcenix spinoaa, dyed, made 
iaUnpe. Ilata are made of the same material and of 
tbe leaves of the doom-palm. 

Bonnd and oval mats of the same material, made in 
Sfnpe. The round form is only used by chiefs and great 
1. Mats, yellow, black, and red, of leaves of Borassus i 
d yellow by a root, of which specimens have beea 
it to Kew ; red, by the sorghum ; and black, by the 
me, differently prepared. This ia made in Ase op 
Xtkanda, along the Kworra, on both aides, betwe 
16 ud the Confluence. It ia called by the Hai 
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'^ giwa/' or elephant mat, which name is adopted by 
Nupe. 

The coarse kinds of matting used in England axe 
employed for covering the floors of churches, and 
public and private buildings. Specimens of door-mats 
and baskets, made of deal-shavings, in Sweden, may be 
seen in the Museum at Kew. 

Mats and baskets are essentially necessary in all 
wine-making countries, and must in time prove a pro- 
fitable trade in many of our colonies ; and, therefore, 
the discovery of suitable materials should occupy the 
attention of agriculturists and planters. The capaches^ 
in which grapes and olives are placed one over another 
under the mill or press, — the mats, in which raisins 
and figs are packed for exportation, — ^form a distinct 
branch of economy in the husbandry, and the materials 
are cultivated on the estates as well as the wine and 
the olive. 

The leaf of the cabbage-palm of Australia would be 
available there for the purpose ; but it is likely to be 
evanescent, like the cedar of the country, and timely 
measures should bo taken for its extended cultivation. 
The young tree is still to be found in many of the 
gullioa to the southward of Sydney. 

The chief imports of mats, in 1860, were £18,227 
in value, from China ; £G,C05, from Russia ; £1,736, 
from tlio United States ; and smaller pi*oportions from 
.Holland, and other parts, bringing up the total to 
.1:28,084. 

1'ho long, slender branches of the shining or red 
willow (^Salix liu^ida) are sometimes used for baskets 
in New Brunswick ; but they are rather brittle. The 



7Sl 

IHoete Indians scrape the bark from the youug twigs, I 
id "vlten dry mis it with their tobacco for smoking. T 
ley ore very partial to tliis admixture, the odour of I 
biioh ia tnucb more agreeable than that of pure 

A- Tariety of materials from the vegetable kingdom, 

liefly waste, have been nsed, or may be used in tbs 

■no&cture of bonnets and aummer hat», matting, &c. 

mong those employed for bonnets and hats are 

', palm-leaf, splinta from the wQ- 

ir-iree, ifec. From the leaves of the cocoa-nut-tree 

^e Seychelles, hats are manufactured of a superior 

lality, which are worn by all classes of inhabitauts. 

Uaay of the grasses are available for the purpose ; 

ve called the June grass is employed in Massachusetts. 

are also in the West Indies the cane-arrow, and | 

ity of excellent grasBes, fit for making hats a 

baskets, mats, &c., which at present mn toivaste. 1 

Ja New Brunswick, broonts are made of the twige 1 

^fllB yellow birch (Betu!a lutea) and the Indian w 

brooms of the wood by splitting it up. Near 

lew York, brooms and scrubbing-bniBhes are made 

r irm-wood (Carpinus ostrya), by shredding the end 

F a stick of suitable dimen^ons. 

Brashes are made in Sardinia from the Trilobo, 

CKedmontese heath sprigs. Common brooms, or 

fnms, with us are chiefly made of heath and birch, 

ntnense quantities are made in Southwai'k, iu the 

ibourhood of Ulveratone, and in North Wales. 

vUue of those manufactured in thin coiintiy has 

BStimiited at ^£300,000. At the city of Adrianople, 

1—400,000 to 5O0,0W 
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dozen being sold annually at about 3s. a dozen, of 
more than double the price of those sold in England.^ 

During the deficiency of bristles resulting from tM 
Bussian war, various new substances were introdooe^ 
among others a stout and durable material, termd 
Mexican grass — the native name of which is Itsh 
After being submitted to various tests, the resuU 
proved it to be in every respect an excellent substitnftl 
for bristles in the manufacture of brushes. It. is no^ 
in general use for eighteen or twenty difierent kinl 
of brushes ; indeed, with the exception of hair brushd 
brooms, and paint-brushes, it answers for almost evelj 
kind of brush made. The principal advantage of thl 
material is, that while it is equally as strong ad 
flexible as bristles, it is much cheaper. A scrubbing 
brush which formerly cost Is. 2d, may now be had fill 
7^d. Even the refuse of the grass is an excellent sub 
stitute for curled hair. One article of manufacture U 
which this material is peculiarly adapted is ladies 
crinolines. This grass is fast superseding the use a 
bristles for those kind of brushes for which ii 
answers. It has been patented as a substitute foi 
hair in mattresses. The outer cuticle is first removec 
by passing it between rollers and stretching it, and ii 
then forms a good stuffing material. 

It is chiefly shipped from Tampico, and the exporfa 
thence, principally to Great Britain, were in — 





lb. 


Value. 


1857 .. 


2,978,350 


£134,025 


1858 .. 


2,819,271 


126,161 



When gathered in autumn, before they are injare 



B frost, tlie leaves of the fceeob, on aocoiiiit of 
elastic qnulity, make better pallioHet^ than uither 
' or chaET, and they last seven or eight yenra. 
e leaves of Vilex tri/olia ai'e ueed iu India to 
[hIIow^ and to cure catarrh and head^iuhe. 
her useful products than the grain and its leufy 
ing have been obtained fi-om the maize. Sugar 
Qolftsaes have been procured from the stalk. The 
is largely used for distillation, A buiihcl of corn 
oyer a pint of oil, which is easily imiiSed, and 
I with a clear bright flame. A diatilleiy hnis been 
[iehed in the vicinity of Lake Ontario, where oil 
to<i^<^ ft'' the rate of sixteen gallons from 100 
lis of Indian corn, leaving the remaiiiiag portion 
£ oorn more valuable, and in better condition for 
lation, than before the oil was extiucted. The 
I given as food to live stock, and has also been 
id to make a kind of bread. 

lie husk, or leafy covering is used for packing 
[Bs and cigars, and for stuffing muttressos in 
(ica. Paper is also made there from it. Aa the 
^ crop harvested exceeds 600,000,000 bushels, 
longht to he plentyof raw matei-ial from thissub- 
B. Most of the American printing paper is made 
(ton, on. account of the extensive use of that 
B, and henee it is Eoft, easily torn, and perishable. 
busk of the maize is a very fair substitute for 
-hair, possessing considerable elasticity, and may 
td in any quantity, and at a comparatively small 

fbnns a good stuffing material for palliases or 
should be the inner huaka, okflii gad. 
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whole, and spread on some aizy floor for a few days 
order that thev may become perfectly dry. 
they may be pat into the ticks, and they will laat fitfj 
a long period. Some of these onder-beds have been mj 
n3e more than twencv vears: and with an annnill 
ventilation and beating, by being emptied on a chAmber 
floor, and with a little replenishing with new hmikb 
they are as good and lively as when new. The hnaklj 
had better not be stripped npj as some have 
This makes the substance finer and more liable to mit] 
up. The husks should be whole, and, drying in irr^gnltf' 
shapes, they will retain those shapes and lie lively ni 
the bed for a long time. There is a beard, or fozaneai^ 
on each husk, that prevents any insects crawling 
through the beds ; consequently they are entirely fine 
from vermin, of which straw is apt to be fulL They 
are, therefore, clean, sweet, and healthy. A good husk 
bed is equal to the best mattress for summer nae, and 
we have slept on feather beds in winter not half bo 
soft as these. 

The best time to save the husks is when in ilw 
act of husking the com. By a little practice^ tlie 
busker will soon learn how to strip off first the out-' 
side coarse husks, and by another motion, seice the 
inner ones (removing the silks at the same time)^ and 
dropping them into a basket at his side. It will take 
a little longer to husk out a bushel of com thnfl^ hat 
tlie liusks will most richly repay for the extra timfl- 
When this i)roce88 has been omitted, it will not be » 
groat job to visit the husk-pile after the com is re- 
iiiovorl, and by liand pick out enough of the 'dtetf 
inside liUHks to make a bod. After being made^ then 
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' S'^'^S ^Bf straw with which to 
[ the uiuler-beda. The job once done, ia done lor J 



■The cob, on which the eai-a of maige are ranged, ia 

■ioua purposes in North America. It forma 

vij stopper tor bottiea. Ground into meal, it is 

|t excellent tbo<l for dairy cows. In the wiuter, Mr. 

Jinghara, of Ellsworth, Ohio, found by oom- 

e trials that it was cheaper and more efficacious 

ther food. He tried corn, oats, and rye, and 

« six cents' worth per day to a cow for a week 

1 yielded 138 lb. of milk, making C| lb. of 

lie then fed her with six cents' worth of cob 

1 per day, for a week — ste gave 157^ lb. of milk, 

r 7 lb. 7 oa. of butter. He then tried the 

a1 scalded, for a week — the cow gave I56f lb. 

c, yielding 6 Ihs. 6 oz. of butter, 

Indian corn itself is, however, frequently a complete' 

Pdng ia many of the States, when the crop is abundant, 

I low, and there is a want of convenient 

i to market. Sometimes it is converted into 

1 it is fed off to bogs, and latterly, on the 

is prairies, it has been used as fuel instead of coal, 

ia fonnd an excellent substitute. In the district 

corn is 13^ cents per bushel, and coal 12 

J. Not only is the difference in price in 

V&TOor of corn, but a bushel of it gives more heat 

I Qm a bpsLel of coal. 

e molasses drained from the sugar hogsheads, in 

iden veasels, although mixed with the biigp- 

a useM lor distilUog purposes. In a.\\ sug.a'c 

mt^aweetwashiaga from the sugar-boilera, ani 
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fermenting juicea from tbe cane-juice m 
under the name of " dander" in the ^ 
used in the distillation of rum. 

An English inventor, nameii Stammers, has 
covered tiiat very good gas for illaminating pni 
may be obtained from raolasees, in tbe proportioi 
cubic yard of gas from about two pounds and a 
tlie latter. The refuse of the beet-root employed 
the manufacture of sugar also yields a good lightinjf 
gas, and, on account of its inferior price, is better 
adapted to tliat end than molasses ; 225 lb. of the 
beet-root refuse yield forty cubic yards of gas and 81b, 
of ammoniacal solution. 

Spent bark from the tanneries, pres,sed and dried 
by the hydraulic press, has been used as fuel for tha 
boilers of some Eteam>«ngines, and has also been 
employed to supersede gunpowder for blaating. Tha 
Mining Jowmal says : — " Our various corresspondents 
on tbe loss of life occasioned by the careless use 
of naked gunpowder in mining operations, as wbU 
as the miuing interest generally, will be glad to 
learn of a new product less liable to explosion from 
careless treatment, and very ranch cheaper than gun- 
powder for blasting rocks, &c., and wliich, after bsTing 
been exposed to damp or wet, does not lose its ex- 
plosive power, but becomes sei-viceable again on being 
dried. This substance lias been invented by a Mr. 
Reynaud, who has named it 'pyrononie.' As com- 
pared with gunpowder, its specific gravity is much 
lighter, and it prodaoes the same effect. Its cost 
price ia considerably leas than gvm'pci"«4EY,\i\A K^,' 
^^rfmntageonsly used for fire- avma. It Saw 
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■ nitrate of sfida fi3"5 parta, residue of tan (after it 
» been used for taniiiog) 27-5, powdered su}pliur 
I'O = 1 OO'O parts. The operations for its preparation 
e aa follows ; — 1, Dissolve the nitrate of soda in a 
fficient quantity of hot water. 2. Mix the tan in 
is Bolntion In such a manner that all parts may be- 

i perfectly impregnated. 3. Mix the powdered 
Iphur in tlie same manner. 4. Take the product 
a the fire and di'y it. When thoroughly desiccated 
way be placed in sacks or barrels for use. Thia 
oduct, for the purposes named, will be found lar 
jterior to gunpowder, and ■we doubt not will be 
eeived as a boon both by miner and mine-owner, 
d ought to come into general use. Arrauged in 
ttridge^ no possible accident could happen ; and, 
^dea being about 15 per cent, cheaper tlian gun- 
trdra*, it possesses the rare quality of retaining its 
[doaive powers after being suhjected to damp or wet, ' 
iply requiring drying ; and its preparation is ho 
oeedingly easy as to be within the power of every 
p to manufacture for himself." 
!Rie principal tree and shrub vegetation of Australia 
tog myrtacoous, it may be anticipated to what an 
limited extent the volatile oil of these plants could 
I obtained for technological purposes. Eucalypti 
ives were, for several years, employed for making gas 

■ l^ht one of the country towns of Victoria. The 
BSrlyptus furnishes also the Anstratian kino resin 
imbonhded quantity. The leaves of a stately fan- 

t {Limstmiia Aujitralis) are much sought in Aus- 
taeihe materia} for the manufacture of wVat oca 
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There are few plants iudigenoua to Victoria, M^H 
Eta known, which may be regarded practically valOi^H 
for their perfume ; nose of them would supersed^H 
odour or ia yield of easeutial oil any of those alrfl^H 
ekewhere in use ; but it should he remembered I^H 
many of these native plants are as yet imperfectlyi^B 
amined m this respect, and it is, therefore, poB^^I 
that future experiments may prove the existeno^^l 
plants possessing a sufficiently copious Bupplj^^H 
ecented oil to render them available for diatill&tioi^H 

The great prevaleace of myrtaceoua 11*068 and dU^H 
throughout Australia is a well-establitihed &ct. d^| 
without exception, are characterized by the presMa^H 
a greater or leaser quantity of essential oil jiervi^^U 
leaves and flowers. This applies not only to the ^^H 
masses of Eucalypti which mainly constituto^^H 
Australian forests, and all yield, aa stated hefoij^H 
aromatic volatile, often however somewhat campb^^f 
oil, but also to the " tea-trees," species of Melaleucft^^H 
Leptospermum, so called because their oil, which g^H 
to an infusion of their leaves an aromatic taste ei^|^| 
strong or pleasant, was used by Cook and other e4^| 
Australian navigators us an anti-scorbutic tea. ^M 

More important as perfume plants are some of^H 
species of Bseckia and Chamtelanciete, embracing ima^| 
roua handsome and common shrubs of the MyrfH 
family, of which some are impregnated with large! 
quantities of truly well-scented oiL But of their^ 
actual yield we have no exact record. | 

How far the plants of the Rue tribe, which are all 

stroag}^ odorous fi'om eaaentia.^ o\\, ate ol -s^iva fete 

^^gii'ume distiJJation, future ex^etiiaeTi^'a lOMa^i 
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ission, however, will probably be correct, 
furnish an oil useful for medicine rather 
an for tlie toilet. 

Tbe planta of the Mint tribe deserve here particular 
itice ; three kinda of native mint in Victoria possess 
1 exoeedinglj' pleasant odourj very different from 
]Mlt of the crisp or the peppermint. The species of 
roatftnthera are nearly all strongly and agreeably 
Their oil could be cheaply enoiigh obtained, 
it would be only useful for admixture with other 
Enit& The Humera e/egans has been recommended aa 
l^aot worthy of distillation on account of its bal- 
mk fragrance. Very many of the Acacite, indige- 
WB U) Australia, produce flowers oi' a most agree- 
We odoDT, and a useful distillation may possibly be 
lAluned from them. If so, this point will require 
fflire attention, as these trees and shrubs are very 
PeguiDUB, and produce flowers in the utmost pro- 

■ Many nettles are eaten raw and in soups in Sikldm, 
(flWially the numerous little juicy sacculent species. 
Meiuakfl of the great yellow -flowered Begonia are cut 
Ip to make sauce (as wo do apple-sauce), for pork j 
Us taste is acid and very pleasant. 

lae Plantain is sometimes so abundant and cheap 
n many of our colonies, tiiat it might; if out and dried 
ft it| green state, be exported with advantage. It ia 
IB ttiia unripe state that it is so largely used by the 
I'Swutry of this colony aa an article of food. Whan 
tell and reduMd to the state of meal, it cannot, like' 
Meat-fioui-, be manufactured into maccaroni or ver- ( 
A least, the maccaroni made from it folk t<M 
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powder ■when put into hot water. The fresh pltt&fl 
however, when boiled whole, forms a, pretty t 
firm mass of greater consistency and toughness thaa 
the potato. This mass, beaten in a mortar, forms fht 
" foo-foo " of the negroes. The plantain moal cajmOt> 
be got into tliia state unless by mixing it tip witll 
water to form a stiff dough, and then boiling it in- 
shapes or bound in cloths. Plantain meal is prepared' 
by stripping off the husk of the plantain, shcing tht. 
core, and drying it in the sun ; when thoroughly dry; 
it ia powdered and silted. It is known among thn- 
Creoles of the colony under the name of " Conquil^• 
tay." It has a fragrant odour, acquired in diyiagj 
somewhat reaemblLug fresh Lay or tea. It is largely 
employed as the food of infants and invalida. Aa 
food for children and convalescents, it would probably 
be touch esteemed in EuivDpe, and it deserves a trial im 
account of its fragrance, and its beiug exceedingly 
easy of digestion, In respect of nutritiyeness, it de- 
serves a preference over all the pure starches, on 
account of the proteine compounds it contaios, Thfl 
plantain meal would probably be best and freshest 
were the sliced and dried plantain-cores exported, 
leaving the grinding and sifting to be done ia Europe. 
The flavour of the meal depends a great deal on ths 
rapidity with which the slices are dried ; hence the 
operation is only fitted for dry weather, — unless, indeeil, 
when there was occasion for it, recourse were had tO 

' a kiln or stove. Above all, the plantain must not bo 

allowed to approach too closely to yellowness or rip»^ 

otherwise it becomes impoasttAe to ik^ it. The 

Colour of the meal is injured w\ieii AaAJ^MW^g 




husluDg or slicing, bat silser ov niokel blades 
not injare tLe colour, Oa the large acale, a, 
inoe on lihe priuciple of the turtilp-sliciug macbtiie 
ftdil be employed. The huaking could also be greatly 
by a very simple machine. Were the plaa- 
1 to come into use in England, and bear a 
any way Approaching to that of Bermuda 
wovdd become an extensive and very 
nfltable export. Full-Bized and well-filled bnnohea 
!fl 60 per cent, of core to 40 per cent, of hiiak 
1 top stems; but in general it would be found 
lithe core did not much ejcceed 50 per cent., and 
! fraali core will yield 40 per cent, oi' dry meal ; so 
it from 20 to 25 per cent, of meal ia obtained from 
I pUnt^u, or 5 lb. from an average bunch of 
S!U ; and an acre of plantain-walk of average 
Ittlity, producing during the year 450 shcIi bunches, 
Id yield a ton and ] lb. of meal, which, at the 
i of arrowroot, namely, 1*. per lb., would give a 
(return of .£112 10s. per acre. A new plantain- 
[ wonld ^ve twice as much. Even suppodng 
meal not to command over half the price of 
iwwroot, it would still be an excelk-ut outlet for 
wtains whenever, from any cause, the price in the 
feiy sank nnusually low. 

Tile plantain has frequently been suggested as an 
tide of export from tropical countriea, where it is 
Wa. In its ripe state, no unobjectionable and 
ffieiently cheap method of preserving it has yet been 
ispted. And yet, when fiiUy ripe and dried ia tha 
in tliat siate analogous to the dried 

a 2 
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In. Mexico it is called " plantaoo jjoBsatlo." I^ 
prepared in conaderable qnaDtitiea in the hot r 
of the WeslerQ Coast of Mexico, for couaiiinptioJ 
the elevated districts of the interior. It is 
into packages of 75 lb. weight, in the leaves 
of the plant, and subjected to coiiBiderable 
The cost of production is very moderate. For ^ ^ 
further account of this product, and of the method 0^ 
prepariug it, see TransactiouB of the Society of Arb^ | 
vol. 50, p. 43, that society having awarded their silver 
medal for the first eample brought in IS31. ^ 

Colonel Colquhoun exhibited some in 1851, which 
had lain in the stores of Woolwich since 1835. 
quantity of granular or efflorescent sugar had formed 
in the cavities. 

Vinegar from the plantain is ohtaiued by a very 
aimple process. When there is a temporary glut i 
the market, the surplus, when yellow, is thrown into 
baskets supported on open barrels. The li'uit Itquefiefl 
and drops into the reservoir, where the juice fermenta 
and speedily becomes vinegar. No water is used ia 
the process. 

Cassareeji is the concentrated juice of the roots of 
bitter cassava (Janipha Tnanihot), and the basis of the 
West India dish, " pepper pot." One of its oiost ro- 
markable properties is its high antiseptic power, pi«- 
serving any meat that may be boiled in it for a mudl , 
longer period than can be done by any other culina^ t 
process. Cassareep was origiuallyau Indian preparatioUf , 
and hasoften been described, with more or leas accuracy, |1 
It 13 well known that some o£ tlio Dutch \)lantera rf , 
Satiah Cf Diana havo, by me&aa oi &% &&d!isiuint.<db4|| 
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as a provision against a time of vaut. Moore teQj 
it ia conaidered good, and found to be very n 
The gum of the wattle tree Mimosa, the galjan 
the natiTes, ia eaten by them, It is soluble in 
and is one of the best gums in Anstralia for all o 
purposes. 

In Euasia a gum, called Orenburg gum, issues ^ 
&om the common larch during the combustioa o: 
medallary part of the trunks when th 
burned, which often takes place, either by acciden 
intentionally, during the warmer summer mot 
This gum is very glutinous, aud, possessed of a 
pleasant taste, is used as a substitute for gam a 
and also for food. 

There is no accounting for taste, even among i 
Itzed men, for Hogg, in his life of Shelley, lel^ 
that — "Shelley used to pick the turpentine < 
trees, and eat it with a relish, or in walking throuj 
pine wood, he would apply hia tongue to a 
lick it as it oozed in a liquid state frot 
I never met with any one else who had the same fe> 
I have expostulated with him on the subject, e 
course, in vain ; and I once related to liim a 
apologue, which was rather more efficacious, 
once at a ball, a very pleasant one it was, and Wi 
all dancing away merrily, but we wei 
desist, for all on a sudden the fiddlers stopped ii 
middle of a tune ; we told them to play o 
answered, ' We cannot ; we cannot go o 
music, because that rascal, Bysshe, has eaten up a 
roain I' Sometimes, when he was creeping s 
Tin to a fir tree, that he might lick it. mv fable- «i 
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m^ liercafLer attain, seeing that there aro certainly 
mn millions of acres now nncler cotton cnlture in 
ie United States alone, besides tbe quantity raised 
tBrasU, Egypt, Africa, and India.* 
Tlie chemical researches of Dr. Jaokson, of Boston, 
' Shepherd, of South Carolina, Professor 
Lndnniun, of Edinburgh, and others, all go to prove 
it cotton seeil may he profitably employed in the 
rfduotion of a rich oil, of a bland, pleasant taste, pos- 
g all the qualities of olive oil, which bums with 
at bri]lianey, and is peculiarly fitted for lubricating 
odiinery, on account of not gumming or drying. 
The woolly fibre adhering to the hulls might he 
raized in the manufacture of paper, while the 
or substance of the seeds could be more generally 
RDployed for feeding animals, and also as an excellent 
srtiliger. It is extensively employed in the Southern 
mure for Indian corn, for which it is 
i useful. There cannot be lesa in all the cotton- 
inuring countries than 1^ million tons of seed avEtil- 
■Me wnnally for agricultural and commercial purposes. 
Cotton-seed cake ia now exported largely from the 
Viuted States to the MediterrAuean, and it ia imported 
B I small extent into this country from several 
nericttn porta, in round calica from Ohio, Boston, 
Wny, and other quarters, and the finest is imported 
I barrels. Analysis shows that these cakes 
Webaraoterized by the presence of a larger proportion 
lf<il than is usually met with in oil-cake of European 
>, and the qiiality generally is good. 

IffaJ'aaraUofSl 
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published in New Orlea 
^5,000,000 or ^6,000,000 sterling might be givej 
Dually to tiio cottoQ croj> of the United Stated 
utilizing the cotton seed, vhich is now almost wfl 
wasted. Taking the average cotton crop at 3,000j 
bales, of 4001b., this would gi^e 1,200,000,0« 
of ginned cotton, jielding three times that weigM 

Sow, eupposiag half thin quantity retained for ■ 
iug, including 'waste, &c., there would be laSM 
making oil, feeding cake, and soap, ],800,000,00fl 
100 lb, of cotton seed will yield two gallons ofl 
equal to that of Italy, termed " salad oil," and it I 
in New Orleans at 4a. per gallon, whilst in New V 
it fetches Gs. per gallon j 481b. of oil-cake (eqnu 
superior to linseed cake), and 6ilb. of soap sta 
which, with ingredients of small value, will J 
20 lb. of soap, equal to the beat European kinds. I 

The following, then, ia a moderate estimate ; — J 

36,000,000 gallH. of pure oil at 7G cents £5,400,000 I 
864,000,000 !b. of oil-cake »t 1 cent , . 1,728,000 I 
108,000,000 lb. of 9oap stack e.t 3 cenU 636,000 I 

Total aati mated valne £7,764,000 1 

Or, allowing a deduction of one-third I 

to satisfy all objactitina 2,588,000 I 

Leaving a gross amount of. . £5,178,000 1 

It will be remarked, that ia this statement ( 

value of the fibre obtainable from the bark of I 

plant has not even been mentioned, but that it ■ 

be utilized there can be no doubt, Kud ^qt&q ■^^4 

Jgy be formed of the importance 'N\nc\i \ta& '^^ 
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'tnoy liereatler attain, seeing timt there are certainlyfl 
1 miEions of acres now under cotton culture in« 
ibe TTnited States alone, besides the quantity raiaedl 
a Bnuiil, Egypt, Africa, and India.* 

The chemical researches of Dr. Jackson, of Boston, 
hofessor Shepherd, of South Carolina, I'rofessor 
Anderson, of Edinburgh, and others, all go to prove 
that cotton seed may be profitably employed i 
IprddactioEi of a rich oil, of a bland, pleasant taste, poft- I 

g all the qualitiea of olive oil, which bums ti 
great brilliancy, and is peculiarly fitted for lubricating 
Dachinery, on acconnt of not gumming or drying. 

The woolly fibi-e adhering to the bulla might be 
eooaoinized in the manufacture of paper, while the 

K or substance of the seeds could be more generally I 
iMSployed for feeding animals, and also as an excellent I 
fertilizer. It is extensively employed in the Southern 
States as a manure for Indian corn, for which it i; 
£niitd useful. Thero cannot be less in all the cotton- 
^ro'wing countries than I^ million tons of seed avail- | 
Me annually for agricultural and commercial purposes. 1 

Cotton-seed cake is now exported largely from the I 
United States to the Mediterranean, and it is imported 1 
to a small extent into this country from several I 
American ports, in round cakes from Ohio, Boston, ] 
Albany, and other quarters, and the finest is imported I 
Jiaoked in barrels. Analysis shows that these calces 
ue characterized by the presence of a larger proportion! 
atal than ia usually met with in oil-cake of European^ 
BMtnn&cture, and the quality generally is good. 
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The oil varies in these from 9 to 16^ per o 
the alburainouB compountlH fluctuate between 26 f 
31 per cent. From the relative proportioi 
two most important constituents, cotton-seed i 
holds a very leapeetable place compared with oth 
cakes aa a food for cattle. Cattle do not take n 
to the cake at firet, but cventnally they get to li 
and thrive upon it. It can be used profitably « 
substitute for seed-cake if the price be not too Ij 
The stearine aud slime from the oil make the j 
kind of Boap for woollea and other goods, and q 
the hard or soft soap made from it is found e: 
for fixing Turkey red and other difficult i 
Opinions difier aa to its fattening properties foi 
compared with linseed cake, but the much lowi 
at which it can be sold {nearly one half) ii 
very material consideration. In many parts i 
cotton seed is ft distinct and important article o 
merce, and the seed is given as food to the c 
employed in ploughing and cultivating the lai 
is UBuaDy taken on board home-bound ship 
grain, as food for milch cows. 

The number of seeds found in one capsule v 
different apecies of cotton from five to twelve, 
yet only the smooth black seed has been much use 
pressing oil from, the downy seed resisting the a 
of the machinery ; but improved machiuery has bees' 
made to overcome this difficulty. Those who are at 
all acquainted i^ractically with cotton know, that in 
some varieties the seeds are &ee, oblong, black, and 
without any other pubescence tViati Vte \tm^, ^xa^ 
^al}^ separubie, white wool J in o^lteta ^'tit' « 
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-fee, clothed with finely adhering greyish down, uuder 
■^ short staple white wool ; while, in a third kind, 
ttSKeds adhere firmly to each other, so as to form a 
Aotered mass, resembling a klduey, hliick, aud free , 
Mm every pubescence except the long white wool, 
pUohis easily removed. 

By maohiiiery in the United States and on the Con- 
netit, the cotton surrounding the seed is taken off, 
be sold to carpet manufacturers iiud paper- 
takers. At Antwerp, it realises about 12s. 6d. to £1 
«ewt. 

Wute paper cEppiogs and cnttingn are bought up 

from Is. 6d. to 7s. Gd. pec cwt., for common, up to 

la. per cwt. for the best clean white; such as the 

mings of bookhindera, e[ivelopB-makei"a' cuttings, 

le shredding from the plough-knife in cutting post 

foolscap, (fee. The beat is worked up again for 

paper, and the more commou aad coloured do 

packing-paper and paper-bangiugs. 

Cotton waste is the refuse cotton of the mill, being 

itrippings " from the cards after the cotton has 

Based thi-ough the machine, the "flyings" or the 

urtions which fly off from the card whilst the machine 

motion, the " droppings " and " blowings " which 

illeot under the blowing machine in which cotton is 

sweepings " or gatlierings from the 

»or of the card-room. The vahie of cotton waste 

Rriea with the price of cotton ; strippings and blow- 

we worth about one-haJf to two-thirds that of 

Otton ; and droppings, blowings, and awuepings, one- 

ith to one-eighth. 

cpWpn m^deduriag the proceas o£ loauu- 
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faoture is, according to Mr. ABliwoith, wrought iM 
coai'SQ sheetR and bed-covera, whioli are sold at p^| 
■(■aryiog from 6d. to 9d. per lb. Tbe residue of the wS 
ia used for the manufacture of paper, the cleaner ]fl 
tlon being for writing paper ; the sweepings fromfl 
floors of factories supply a large proportion of V 
paper-miils of Lancashire with the raw material of ■ 
paper which is used for the printing of books and dm 
papers. The actual quantity of waste made maabl 
very considerable in this country upon a conaumpM 
of 000 or 1,000 million pounds of cotton annuaUy^ 

Estimating it at IS per cent., the usual allowafl 
there must be at least 60,000 tons of cotton wM 
available, which, added to 20,000 tons of linen wql 
and the same quantity from rope and canvass, giTM 
large quantity to be worketl up again. Previous to IB 
cotton waste was only used for making very comiH 
papers, but straw pulp being more generally tteed iM 
for this purpose, cotton waste is chiei5y worked upl 
printing-paper. I 

There are in Oldham 127 cotton-waste dealers jfl 
Manchester, 82 ; and in other towns in T iiiinaiiM 
244 ; so that probably 600 cotton-waste dealers M 
be set down. In America waste cotton is cmpliM| 
for the manufacture of furniture, after the mannsn 
papier mfich6 ; it is compressed into imitation wfl 
which takes a very beautiful polish. I 

Tbe quantity of oakum sold in Liverpool, we m 
told, amounts to 1,400 tons a year, valued at ;£28,S 
and the quantity used tn London no donbt ejtoM 
this, looking at the extent of shipping and the oM 
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IAS to wluoh it ia api>lied. We exported 257 cwt, of J 
in 1860. ' I 

Of ootlilk, or tow, tlie refuse or waste fibi-ea kuocked I 
it of hemp und flax iu cleaosiug aud caitliug it, 1 
B imported in 1857 uearly 13,000 tona, valued at 
973)000. It is maile iuto bogs, slieetiug, aud yam, 
kd OBed for otber purpoaea 
Iq 1860 tbe imports were of — J 

Tow luid codilla of <lnx . 

„ of hemp 16,424 ,. 23,911 I 

182,963 £gei,8S3 I 

The seeds or stones of many fruits, which would 1 

ipsrently aeem uaelesB, have Bouie economic value, I I 

: chiefly of those which are often thrown away, | 

Dg over many that are applied to oruainental I 

the enHtneration of which would carry me too I 

nnoli into detail. In certain parts of Egypt the date I 

bones are boiled to soften them, and the camels and ] 

are fed upon them. They are calcined by the ] 

le, and said to enter into the composition of I 

Indian-iuk. In Spain they are burnt and 

for dentifrice, and vegetable ivory nuta 

• sud to be applied for tJie same purposes. Soma | 
eeies of Attaleanutaare burned, in Brazil, to blacken 

» raw caoutchouc or India-rubber. 
^0 need or stoae of the tamarind is sometimea 
OBoribed in India iu cases of dysentery, aa a tonit^ 
id. in the form of an electuary. In timea of Bcarcity 

* poor natives eat them after being roasted aud 
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Hoaked for a few hours in water ; the dark oBMB 
skiD comes ofT; thcj ai'e then foiled or fried. A^^| 
has also been obtained fcom this seed. Tlie albnfl^H 
ous seed of Morinda hracteata, the bean of j^H 
doneeim, the acoru. of Caatanea indica, uid the wei^H 
the jack fruit {Artoca^-pttg inlegri/olia), when roW^H 
form articles of food. The seed of the Carob-^^| 
(Geratonia siliqiui), is ground up as food for OH^H 
and is used in Algeria, when i-oasted, for coflee. ^| 

In France and Germany an oU is extracted Q^| 
beech-roast, the seed or fruit of Fciffiia g^haticus, ^^M 
in fineuesi! to that of the olive, and n-hich ma^^| 
pceserved longer than any other oil. But they i^^M 
to fniiiiEh little oil in northern countries. A bud^^| 
mast will yield about a gallon of oil. In some j^H 
of the Continent this oil is used instead of butto^H 
ordinary purposes. Hogs fatten rapidly on b^^H 
nuts, but the pork is not esteemed. Boasted b<^^| 
nuta form a tolerable substitute for coffee ; and b^^H 
the general uae of com they were, like acorUE^jd^H 
food of uncivilized man ; dried aud ground into n^| 
they make a wholesome bread. ^H 

In England the sweet chestnut is not so muoh VUmfi 
as it is in Europe. Evelyn speaks of the chestnut aa 
being "a histy and masculine food for ruwtics at all 
times, and of hotter nourishment for husbandmen, 
than kale or rtiaty bacon ; yea, or beans to boot." lu 
the south of France and the north of Italy chestnuts 
serve, in a great measure, as a substitute for bread aad 
potatoes. The nuta laid by for winter vegetables ttre 
tiose which fall from the trees, "NhUe those which are 
teaten off are carried to Paris Kn4 oftiw W^s 



1°"* 1 livboiUftg t''^^ vWk paste, ^M 

» dot «!», "'' J, ,e t.f '« "■' "iLtoa "f n"""' 

„ I ,,«»»": '? ° ,00 000 to"*"" Viil of a. ■»<"»■. 
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a hundredth part of the national aliment; although 
it is reckoned superior, weight for weight, to the 
potato, those who live on it are not strong; bat 
eaten with milk or cheese it forms an agreeable food. 
Walnuts also are a notable production of Perigord* 
their annual value being estimated at nearly a million 
francs.* 

When first introduced from Constantinople, the 
fruit of the horse chestnut was considered edible; and 
Parkinson, writing in 1629, included it among hia 
fruit-trees, and described the nut as of '^ a sweet taste 
and agreeable to eat when roasted." Yery little use 
has ever been made of the nuts in this country ; though 
in Turkey they are mixed with horse food, and are 
considered good for horses which are broken-winded. 
When ground into flour, they are used in some 
places to whiten flaxen cloth, and are said to add to 
the strength of bookbinders' paste. Thfi^ contain, 
moreover, so large a quantity of potash, as to be a- 
useful substitute for soap, and on the latter account 
they were formerly extensively employed in the pro- 
cess of bleaching. The nuts contain a great deal of 
starch. Various attempts have been made to utillize 
them by producing sugar and spirit from them, and oii 
removal of the bitter principle, excellent edible fecula 
and maccaroui has been made from horse chestnuts in 
France. 

" Fecule de marrons d'Inde " is now made by H. de 
Callias, 18, Rue de Bellevue, Passy, near Paris, and 
sold at 22 francs the kilo. The process adopted by this 

* Quarterly Journal oi Xgncv3X\.x«ft. 
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Ly lierexfler attain, seeing tihat tbere are certainly 
I millJonB of acres now under cotton culture in 
I United Statea alone, besides the quantity raised 
Brazil, Egypt, A fr ina, and India.* 

e chemical researches of Dr, Jackson, of Boston, 
' Shepherd, of South Carolina, l^ofessor 
nderaon, of Edinhurgh, aud others, all go to prove 
It cotton eeed may he profitably employed in. the 
sdnctioD of a rich oil, of a bland, pleasant taste, pos- 
Imng all the qualities of olive oil, which boma with 
Mi brilliancy, and is peciiiiftriy fitted for lubricating 
tcliinery, on account of not gumming or (Jrying. 
The woolly fibre adhering to the hulls might be 
>aoinized in the manufacture of paper, while the 
«rc or substance of the seeds could be more generally 
tployed for feeding aaimals, and also as an excellent 
zer. It is extensively employed in the Southern 
i as a manure for Indian corn, for which it is 
nsefol. There cannot be less in all the cotton- 
mtriesthan 1^ million tons of seed avail- 
B annually for agricultural and commercial purposes. 
Cotton-Heed cake ia now exported largely from the 
iaited States to the Mediterranean, and it is imported 
a small extent into this country from several 
I porta, in round cakes from Ohio, Boston, 
Ibany, and other ipiarters, and the finest is imported 
flked in barrels. Analysis shows that these cakes 
B obaraoterized by the presence of a larger proportion 
'oil than is usually met with iu oil-cake of European 
Hin&cture, and the quality generally is good. 
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imported, under the name of " valonia," to the extent 
of about 20,000 tons annually, for the use of tanners. 
In acorns, however, we carry on no commerce, but 
they have their uses. Under the name of " bulloot," 
the aqorns of Qvsrcus incana are sold in the bazaars of 
India as a medicine. Kampfer says there are two 
species of oak peculiar to Jajmn, the acorns of which 
are boiled and eaten. 

There was a time, in days gone by, when acorns 
were extensively used as food. Acorn-bread was 
much eaten both by the Greeks and Romans, and our 
Saxon ancestors reckoned aconis as an important 
article of food, especially in years of deficient harvest. 
The holly-leaved and some other species of oak 
produce very fine and sweet acorns. Q, gramM/niia 
and Q, Ballota furnish the choice bellotes which 
Teresa, the wife of Sancho Pq,nza, gathered in La 
Mancha, where they grew in the greatest profusion, 
and sent to the Duchess, wishing, instead of their 
being only the best of their kind, that they were the 
size of ostrich eggs. In Greece, Asia IVIinor, and 
Barbary, acorns are sold in the streets as food, and 
are eaten both raw and roasted. The late General 
Jackson, of the United States, once sent his officera 
an invitation to a breakfast on acorns, at a time when 
l^rovisious were scanty. Tolerably good bread may be 
made from acorns when shelled, and especially if 
allowed to germinate before being used, so that part of 
tlie farina may become converted into sugar. Some 
persons who have tasted such bread are of opinion 
that it is very little inferior to oat bread. A French 
chemist has recently tried this. He takes the acorDS, 
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mils thorn, and boils them in a veak solutiou < 

trboDitte of Eoda for about half an hour. They a, 

iten taken out aud vashed. This removes the aatrin- I 

taste from them, after which they are dried and 1 

id into flour. Miied with an equal quantity atm 

flour, it makes a palatable and natritioos M 



Bryant, in hia " Travels in California," tella ub that 
I loaf made of pulverized acoma, mingled with wild 
hiit of some kind, waa Hot before him by the Indians. 
! do not know what effect acorns or acorn-broad may 
lave apon the human subject, but an old hiatorical 1 
»ll&d tells us that piga get very jovial and riotous I 
ipOEi acoms. 

tHie hog be muncb'd the acorna brown. 

Till joyfully twinkled Lis tail, 
And he twilchtKl himself up, mid lie tornied himaelt down. 
And be wriggled nnd reeled, and galloped knd squealed, 

As thuugh hs were drunk with sJs : 
For yOD shall know that what by ale or wiue 
To man is done, that auornH do to swine. 

£dain Ihe Pair, an Biitaiical Draaia. 

With the extended culture of land, and the great i 
of agricultural improvements, we are 
to leave such common fere as beech-mast and J 
nruB as ibod for swine. 

In Turkey acorna are buried for some time ii 
irtb, by which the bitterness is destroyed. They I 
e then dried and toasted. Their powder with a 
id BTomatics constitutes the palamwid of the Turks, ' 
lid raeahout of the Arabs, an alimentary substance J 
mdily digestible, and very much esteemed. 

»2 655661 



But theM is one other use for aaorna wliich may be 
iiDkuown to many, aud tlint is, for tDaking a coffee 
substitute, vended in France uader the name of 
" ca/& de glamd doux," which is thus eulogized by its 
Tendora : — ' 

" Acorns were for a long time the principal food 
of man. The oaks ■whicJi grow in Central Europe ' 
{Q. Suber, Q. Ilex and Q. Jiallota) bear a fruit of 
a sweet flavour, agreeable to the taste and very 
nourishing. 

"Although now-a-daya acoras do not supply the 
place of bread, their beoeficial properties have not 
the less occupied the attention of scientific men Trho 
study health. It was sought to present them in a 
form suited to the habits of the age, and this was ob- 
tained by lorrification, whence we have acorn coffee. 

" Colonial coffee {caf& des ilea) owes its success to the 
aroma it possesses and its exciting action on the brain. 
Acorn coffee possesses these properties in a more per- 
manent if less marked form : the former seems to 
reanimate momentarily the strength by a kiud of 
febrile agitation ; the latter restores by its tonic action 
•on the stomach and the digestive organs, affording to 
the nourishiag vessels a. fortifying principle, whicli 
restores by its continued use the vigour and energy of 
all the organs. It is by studying the efiects of this 
.new aliment that we have been able to demonstrate 
that its daily use regulates the natural functions, 
restores the health and plumpness of persons weak- 
ened by long illness or excessive labour, reanimates 
thti strength of debilitated c\vi\iTeu aiii w^iakened 
TvtcDia. It is made bv TBLftvet. miA wAA. \ 



e softened, 
admirable 
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BTgrammes, or half ft pound, at dO centimea I 
It Sd.)." 
The Qchro plant (^A-bditioichui e^crtleittus, W. & A.) 
^nnich cultivated and used .in tropicat couutries for its 
nodlttginoua capaulee, whichj in a fresh state, are ased 
ttr aoap ; the mncilage giren 
matemlly, while the less soluble portions 
together vith. the seeds, and produce a 
p>tage. It passes under various names 
Countries. The " gumbo " of the Southern. States of' j 
America, and the "pepper- pot" of the West Indies, are 
uade with it. The consumption of this plant haa ma- 
n Iforth America ; some farmers in 
[few Jersey grow seven or eight acres of it annually. 
IRieplant iscalledbendi-kaiinlndia. Theyoungpods I 
are gathered green a,nd pickled like capera. Thoy are | 
tninetiineB preserved dried for use, and it has 

i that if pulverized the powder might become I 
fta article of commerce for thickening soups. When I 
the plant is suSei'ed to ripen, the seeds are large and 
iaxd, and the amount produced is very great ; when 
, they produce an inaitatiou of coffee scarcely 
forior to the true herry. The young seeds may he 
MtUed like harley, and the mucil^e which they con- 
ain is both emollient aud demulcent. The leaves are 
I for poultices. The plant yields a silky fibre, 
itrong and pliant, and well suited for the manufacture J 
ft ropes, strong gunny bags, and paper. It is per- I 
fectljr evident to those who' have examined it, that \ 
, the beecliwood, ordinary straw, i 
' of tlie substances now being made use of 

S fibre for paper, can surpass it {qlV^^M 



102 WASTE AND UNDEVELOPED SUBSTANCES. 

purpose. The fibres are exported to a alight extent 
from India as hemp, to which they bear a considerable 
resemblance. A bundle of them tested by Dr. Rox- 
burgh bore a weight of 791b. when dry and 951b. 
when wet. 

In the cider districts quantities of pommage, com- 
monly called pummisy collect around the cider^mills. 
The malic acid contained in the pommage in its first 
state is very deleterious to vegetation, but if the 
marc be mixed with one-tenth part of its bulk of 
ashes, the acid is neutralized, and the mixture ren- 
dered an active manure. Dr. Gresner, in his work 
" On the Industrial Resources of Nova Scotia," states 
that he raised 300 bushels of ruta baga from one quar- 
ter of an acre of land manured with pommage and 
ashes that had lain eight months in compost. 

The marc, or husk, of the grape in wine-making is 
put to various uses. In some vineyards it is thrown 
into casks and covered with water, which filters 
through the mass and extracts the remaining juice. 
In this case it does not undergo the last pressure, 
and produces a weak drink for tlie labourers. When 
the husks, &e., are fermented in the tun (in which 
they are deposited after the wine is cleansed, along 
with the lees and other impurities) they are pressed 
and made into small wine in the same manner, pro- 
vided they show no signs of acidity ; if they do, the 
pressures are made into vinegar. In some provinces, 
the marc, when completely exhausted of its juice, is 
preserved, to be afterwards dissolved in warm water 
and mixed with straw, tuxmpa, &ci,, axvd eaten by 
cattle and horses. In other pavrta \^ \a\>\3crDL\» iQrc^i>oft 
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k» of its alkali.* The charred hnsks of tbe grape and I 
lidoe of the wme-press ai-e used for making black I 
lours, or the ohoice ink ueed in copper-plate printing. I 
Kape, or the refuse raisin etalks and skins left after I 
tskiltg British vine», are used by viaegar'tnakers, the 1 
iieglir being filtered through the mass in large wooden I 

The marc from the ground nuts (^Arachi» hypogma), I 
Rer oil-pressing, diluted witb water, furnishes an amy- J 
matter, wliich is mixeil with pastry, and enters | 
ito tlie common cocoaor chocolate of the poor Spaniard, ii 
places where the date-p;Om flourishes, the I 
tones ane ground to make oil, and with the paste that J 
t Wt they feed the camels and sheep. This is prac- I 
ined chiefly on the coast of Arabia, in the Persian I 
Jnl^ and at Muscat, where they find it a very I 
I9nn^ui)g food. 1 

l?l)s palm-oil of commerce, which is now imported I 
D the extent of 42,735 tons a year, is entirely made I 
roia tJie sarcocarp, or fibrous pellicle that sur- 
the nut ; the kernels, with tlie exception 
»f an inaigiiificant quantity nsed for the mannfaeture 
iS oil for domestic purposes in Africa, were formerly 
Mtrown away. Within the last few years, however, 
iiey Lave been ntilized, and, the shell being broken, 
|£e kernels are shippeil to be pressed for oil, and a 
ist extension of the African trade has arisen out of -y 
lis new article of export. 

Mr. 0. Heddle, a leading merchant of Sierra Leoiio, 
reliable authority, furnishes some useful data aa I 

" Baalkoa "fflnwaaking. 
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to this new export. Tlie 50,000 toDa of paliU'J 
sliipped from Western. Africa, would leave, he cq 
mates, 10,000,000 bushels of kernels, equal to 223,a 
tons. The average yield of oil from these kernels bel 
30 per cent., the ^23,000 tons would conaequeifl 
furnish 76,000 tons more of dark oil, worth at ■ 
present price of cocoa-nut oil (which it closely resemU 
iu all its properties) nearly X3,440,000. If we J 
to this the value of the cake — 112,000 tons, at the va 
low price of £5 per ton — we should obtain £560,01 
making the whole gross value upwards of X4,000,0fl 
or three-f[uarters of a million above all the talH 
imported into this country ; obtained too frooa 
formerly waste product. Ilie waste liquors of m 
aad steariue caudle works are now couverted into tfl 
valuable substance, glycerine. Oleic acid also tafl 
the place of olive-oil in preparing wool, and the otM 
residuuma are applicable to va,riouB purposes. "A 
cake or marc of the olive remaining after the oiti 
expressed, is used iu Sardinia, Italy, aud other d 
tricts for manure and for cattle food. The poQfl 
or refuse pulp, after pressing oil from the coooa-noU 
also a valuable fertiliser. J 

The walnut is the olive of Savoy, supplying the a 
habitants with oil not only for home consumption, q 
for export to France and Geneva. The kernels ■ 
crushed by a mill into a paste, which is pressed \ 
extract the oil, and afterwards dried in cakes, catB 
pain anur, whicli are eaten by children and pa 
people. About 1,200,000 pounds of walnut kerofl 
are annuaJJy consigned to the oil-\«esa in Cashmea 
jMding abont half their -w^Ut tA oA-, \h& «jj 
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cake, which is much valued aa food for eoi 
iBter, IB usually exchanged for its weight of r 
ce. 

The various oil-cakes whicL are prepared in Englasdj 
^ imported from ahroad, are a utilizatiou of waste 
ibstances of a veiy important character. They enter 
ita commerce for feedlug ca:ttle and for manure. 

rape, linaeed, and cotton-seed cake are the prin- 

ipnl ; but all the itiarc or cake from the oil-mills, 

'hatever seed ia crushed, is useful to some extent. 

imports of nil-cake have largely increased, reach- 

If now 100,000 tons a year ! 

It appears that there is an article manufactured ia 
le neighbourhood of Liverpool, called s/iude, of the 
valne of £3 per ton, and supplied to many oil-cnish- 
ers to mix with linseed -cake, to the extent of 30 per 
Kut. and upwards. It ia made from the husks of rice 
nd the refuse of rice-mills. It is perfectly tasteless 
ind yields no nouriahraent. Its colour and price make 
t K &.vourite article, and in great demand with dis- 
crushers to mix with cake. One grinder of 
nde has sold to oil-crushers during a period of nine 
>Dths nearly 3,000 tons. 

In cleaning paddy or rice, the rough silicious outer 
which is impervious to water, forms a useful 
for stables, and material for pocking crockery- 
are or ice, instead of sawdust. There is alao sepa- 
Lted in the process of husking a bran 
le white rice, which is a most excellent food for 
anes, milch cows, pigs, and poultry. The waea Cot 
I need not aUacle to. 
kaaka of buoka-beat are Qeed 



I 
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The bran or exterior husk of wheat in the process of 
grinding and bolting . for flour, besides its nutritious 
properties for feeding, has commercial uses in tan- 
ning, in calico-printing, for stuffing dolls, filling 
cushions, &c, 

A writer in a Jamaica paper thus speaks of many 
of its undeveloped products : — 

" There are few individuals, perhaps, in the coantiy 
who have given themselves the trouble to consider 
what are the minor productions which might, to a 
limited extent in each case, be made articles of com- 
mercial value, if duly prepared for export. We 
observe, for instance, among the cargoes exported 
from Black Biver and Savanah-la-Mer, several 
casks of ' orange-peel.' Now, it does look very 
absurd to find people packing orange-peel, whicb we 
are in the habit of throwing out of window for the 
use of sucli pigs and goats as walk at large in defiance 
of police laws, into barrels for shipment all the way 
to England ; and yet we may be assured that the 
individuals who have taken all this trouble have not 
(lone so without first assuring themselves that orange- 
l)eel was a saleable commodity in England, and that its 
value was sufficient to repay the cost of collection in 
this country, together witli freight and other charges. 
The value of a few casks of orange-peel must, of 
course, be extremely small ; yet it answers some one's 
jmrpose to collect and export it. If he only realizes a 
ten-pound note by the transaction, he imports that 
value into the island in exchange for a commodity 
wLIcli would bo otherwise of no viise whatever. If 
one hundred persons were at tike sam^ \.TQJvs\Aa ^j^Xasa.- 



if, tb»7 nould increase that Talue to a tliousandfl 
Hll]il& Now, orHDge-peel may he cowaidered an ex~m 
eme instaDCe of the coinmercial value which attacliesv 
lirt^ng articles that abound throughout tlie ialaud, I 
)i whioh. few people will take the troitblo to prepare I 
r market because tliey ace minor in character and I 

" Tbe qnantitiea of honey and beea'-wax aotually | 
sported from Jamaica bear a very inoonRiderable pro- 1 
1 to the quanlitiea produced, whilat these are I 
rtielea of aiicertaiued conimercial valae, Jamaica I 
»^ being considereil only second to the highest I 
Xtred Italian qualities, provided, of course, it be 1 
, from young combs, and put up carefully for 1 
taljon. I 

!*^ae-juico, prepared in a concentrated form foe J 
t mannfacture of citric acid. Is an article of very I 
. intrinsic value ; and any one who takes the 
nMUe to prepare and ship it in any quantity might 
' iJie businRas an exceedingly productive one. 
V« sU know how universally the lime grows tlirough- 
i tfce island, and by what simple and iuexpenaivB I 
f the juice may be expressed. To prepare I 
Ub jaice for market involves but a ^'ery small amount I 
f UM>UI or expensa It may be done in two ways : I 
*byboilingthe juice until reduced by evaporation I 
n dense syrup, in which state it may be transferred I 
l»»ks for shipment; or by converting it into dli-ale of I 
M I^ addition of powdered chalk in sufficient quau- J 
M to tbe fresh, juice, decanting the supernattuit I 
. Bud drjing tbg preoipi tated citrate. T^'1 
»^oe ased In tbe preparation of cltdc add '-m 



EDgland is principally imported from Spain t 
Portugal in the former of these conditions, 
large manufacturer, whose works we visited i 
Blackwall, assured ns that he would give 1 
guineas for every pipe of this concentrated juioaij 
might be shipped to him from Jamaica. That 'n 
1852, when the prices of all these raw materials | 
considerably less than at present. Surely, it fl 
cot coat half so much to prepare a pipe of o 
trated lime-juice as it would to produce and laa 
ture a hogshead of sugar ; and yet the value 
former is considerably greater than that of the li 
at present market lutes. Some individual who| 
thousands of lime-trees on Lis estate, prodt 
nothing merchantable, may find it answe 
pose to tiy and convert them to a valuable pm 
in the way we have suggested. 

"Tbere are hundreds of other products 
could be mentioned, all of which might be t 
available to a limitetl extent, and would 
those individuals disposed to lay themselves i 
specially for their production and manufacture. • 
might supply the markets of the world w; 
oil of the finest and purest quality ; but \> 
prefer to import and consume an adulterated i 
pound made np in the shoj>s of the London dies 
under the name of ' Cold-drawn I^a^t India c 
oiL' The same thing may be said of coi 
and of many other vegetable oils, which all posei 
high commercial value, and may be prepared at a 
inconsiderable expense of labour or capital," 
. Another recent utilization of waste is tl 
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India-rubber, for whicli a company was 

1 Februaiy, 1869, with a capital of je75,000. 

Until very recently it was supposed that india- 

ubber ODCe Tiilcanized and manufactureil conid not 

3 brought into a state by wliicb a te-manufaeture 

onld be possible, and consequently articles manii- 

1 from Tulcanized india-rubber and rendered 

■ by wcai', injury from abrasion, or by 

BBie accident in the process of mannlkcture, have 

Ben treated aa worthless. YuJcanized india-rubber 

twiiig sow an article in extensive use in engiacering 

md manofacturea, the supply of the worn or damaged 

BBterial is very abundant. 

After a large expenditure of money, and much 

uentific research, it has at length been discovered 

at the old vulcanized rubber can be reduced into a 

c condition, and fitted for re-manufacture into 

be majority of the articles to which it was applicabio 

II ita original state, by very simple means, and at very 

)i^it cost ; these results have been embodied in 

mtB, dated July 30, 1858, 2nd November, 1658, 

j23rd May, 1859, for " Improvements in treating 

ute Tulciiuized India-rubber." These inventions 

ave been carried into highly Bucoesafu! practice by 

o of the largest companies in the United States, 

!,, the New York Belting and Packing Company, 

d the Beverley Rubber Company. 

Mr. Hall, the inventor of the patented process, 

bimerly manager of the last-named company, and a 

boronghly practical manufacturer of large experience, 

" baa been engaged by the directors of the new company 

aa their manufacturing manager. 



■ 
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The prospectus states tliat " the iaa.uiifaotnrfl 
vnlcaiiized indJa-rublier in Great Britnia liaa \ 
hitlierto supplied any very large portion of the detnj 
for the article, and the manufacturers have, 
BCaj'oaly any exception, been commercially si 

" It is intended to commence the works ■ 
manufacture of articles k11 of which are ci 
with eugineeving, mechanical, and mauufacturing 4 
poses, such as mill -ban ding, packing, valves, was 
discs, hose and tubing, taqiaalings, ric^clotha, i 
cloths, &C., these being in moat steady demand, I 
at most remunerative pricos. All the nbove mii 
lactiires can be produced by a mixture of abouB 
per cent, of the waste material, and 30 per c 
the raw gum : the waste material being ohtainablj 
from X17 to £18 per tou, whilst the i 
at the very lowest quotations, sells nt from ^15(1 
£200 per ton, according to ita quality, 
largest items ia the cost of production of all the a 
articles is that of the caoutchouc gum itself, i 
obvious that there must be a large excess of pn 
from ■working the company's patents over that deri 
fironi the use of the pure gum, from which the a 
now in the market are manufactured," 

The quantity of crude caoutchouc imported into'f 
United Kingdom m IS59 was 43,039 cwt., 
at £470,518; and of nianufactures of india-r 
1,040,8091b., valued at .£74,952. Tlie consum 
in the North American States is much larger 1 
with us. 
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I BijLKY Ettteraiits bave been made irom time to time 
s fumisb new raw materials for |iaper, but liitlierto 
kith only puTtia] sucoeas. The failure, accordiug to 
pr. Playfair, generally results from one or more of 
tree oaiiaes : 1. Some £brea require ao much cost to 
; them to the state- in "which thej are ofiered to 
(Mpemtakers, in the form of rags or cotton waste, that | 
is point of economy they cannot enter into com- 
pstition with the latter ; 2. Certain fibres lose so much 
'eight in bringing them to this state, that thi'y cease 
3 be economical ; 3. Certain fibres, which e.re \ 
Iftpted on account of their texture for the paper | 
mt sa many difficulties in bleaching them I 
V to render them unfit for irhite paper. Tho Surat ] 
I which cotton has of late years been i 
1 into this oouutry, olferB an example of this 1 
oily. 

f The price o!2d. to B^ti per lb., which was mentioned 
a Tteaaary letter latelyissued for a partially-prepared 
tip, Is generally considered by most makers to be too 
; they think that materials to he of benefit should 
9 looked for at the price of Id. to l^d. per lb. The 

price refers to roughly-prepared pulp ; 
Amid the pulp be offered in a bleached state, o 
ua for an advanced state with regard to colour and 
lextore as cotton or linen rag, then 2^d. to_^id. per lb. 
raight be obtained. The quantity of any promising 
i3Rt«rial sent Lome for experiment should not be less 
iban balf a ton in weigSit. 



At one of tlie recent Exhibitions of the Society of 
Arts, a case of vegetable fibres for jjaiier-making was 
shown, consbting of straw cleglutinated and fibred, but 
not bleached j secondly, Iialf bleached and fibred ; 
thirdly, the same straw brought into a pulp, so as to 
reqaire to be placed in the beating engine but a Teiy 
short time, thereby effecting a considei'able saving o! ■; 
time and mechanical labour. There was also exhibited | 
new jute, and gunny-bag, or old jute bleached aadpar- ' 
tially pulped, — a red bark from the East Indies, called I 
by the natives Ltturia Bark, — sugar-cane trash, or the 
refuse crushed stalk after the saccharine has been ex- 
tracted, and vegetable silk or silk cotton. These were 
not shown as new matei'ials for paper-making, because 
paper was made from straw in Germany in the year 
1776 ; in Belgium from wood, grass, reeds, moss, &c., 
in 178G ; and Matthias Koops took out a patent in 
England for making paper from straw in 1800. 
Du Halde tells us that paper was made in China 
from the bark of trees by a mandarin of the palace in 
the 95th year of the Christian era. 

They were exhibited to abow that they were really 
fibrous materials, from whatei'er vegetable produced, 
when prepared by the inventor's process, and not mere 
pasty pulps, as the greater part of such materials are 
when prepared by other processes, and therefore fitted 
to make papers of much greater strength and durability 
than paper from such materials usually possesses when 
brought into the market. The inventor's method of 
preparing the pulp is one-third to one-half less than 
the actual cost incurred in paper-mills generally in 
? such subataccee. 
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H TiM sugar-cane trash is actmirably suited for t!ie fl 
^haattfacturo of fine papers of great strength and ^ 
HkBBBty, whilst, on account of the other rich matters 
^pbtMoed therefrom, tho cust of such paper would 
^Utnftlly be £5 per ton lei^ than the common white 
^■nv jutper. 

^V The eiik cotton, on account of its price, c&nnot be 

Employed as a paper material ; but should it over be 

introduced as a fabric or material for female dress, it 

would theu, aa a worn-out article, become a valuable 

addition to paper-making salistances. 

That there ia a war of prices now raging in the 
printing world between the producing and consuming 
interests is a fact which for some time past has been 
obvious to evei'y observer ; and indeed ha^ been, to a 
rertain extent, felt directly ot indiiectly both by 
publisher and jmrohaaer; it is, moieovei, indicated to 
the Istter by the alteration m f[\iality of the material 
on which newspapers and othci periodical worUs are 
■ printed. Little did the Times conceive, when ad- 
Cftting so warmly the extension ot cheap literature ' 
^d railway reading for the radliou, how Boon the 
c appetite, which grows apace by that on which 
I beds, would create a literary famine in the land. 
rbe ravenous maw of the insatiable printing press is 
fcerer satisfied,' and the cry is still, "give, ^ve," whilst 
I paper-makers are at their wits' end for raw 
material. With the reduction of the excise duty from 
3c£ to l^d. per lb., the average annual make of paper 
increased more than cent, per cent. ; namely, from 
70,088,131 lU in 1830-34, to 151,234,175 lb. in 
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1849-53. The eutiro removal of daty has giT^ 
further stimulus to its manufacture and empli 
ment. I 

The quantity of pagier manufactured in this coHDfl 
in 1868 was 183,847,825 lb. ; in 1839, 217,827,1971 
in 1860, 223,675,283 lb.— a considerable increoaj 
each year. So recently as 1848 the quantity 4 
only 121,820,229 lb. The net produce of the di 
was ^1,103,754 in 1858, ^1,258,464 in 1859, J 
£1,331,105 in 1860. The net produce of the OostJ 
duty ou paper imported into this country was £9M 
in 1858; £14,641 in 1859; and £27,336 ia IM 
The paper duty brought in more than half as laJ 
aa the income-tax on trades and professiona afrl 
original rate of Id. I 

It is not alone in the mother country that fl 
deficiency and increasing price of pajier is felt, d 
colonies, particularly the southern and western oni 
derive their chief supplies of paper from England. J 
the Australasian settlements and the Cape oolq 
newspapers have lately been increasing rapidly, bd 
in number and circulation. In Sydney and Melbonn 
the daily journals, of which there are now sevfla 
have a circulation, in some instances, of 10,000^ 
15,000 per diem, and to the high wages they havu 
pay, in order to retain compositors and pressmen, is m 
superadded the difiiculty of getting pa])er at any pt9 
la South America the same dearth prevails, for id 
Lima jouma!, not of the brightest texture, " ShipsiJ 
tera and others who have on hand old unserviceM 
sails, or pieces of old sailcloth, white rope, &c., arai 
cable to paper-making," are informed that they "^ 
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e of the same for caah at a fair price per pouud,. 
^ applying to tLe advertiser at Callao." 

A strange feature in jaurDaliam is the gigaotio 
ttrides which the Times has made ; its average dailj 
Bqe being 45,000 io 50.000 copies. As it always 
US ft supplement (single or double aheet) and fre- 
loently an additional half sheet, its consumptioa 
noBt be, at least, seven or eight toss per day, and this 
■ ejMlusive of the Evening Mail, its tri-weekly issue, 
9 about 800 tons in a year. The enhanced 
a of paper to the Times is, therefore, a matter of 
iment ; and we cannot be surprised at find- 
ig in its columns, a few years ago, an offer of XI, 000 
IT any new material calculated to cheapen the cost of 
, by Bupplying a pulp wliich can meet the pre- 
ait deficiency of rags. The weight of material now 
required for the manufacture of paper iu England has 
leen computed at upwards of 130,000 tons. 

There are now numerous journals of considerabia 
Itrcnlfttion in the metropolis that, from the low ptioe 
it which they are sold, have a deep interest in the 
)iioe of paper, which, as it rises, trenches largely oa 
khtar amall marginal proGts. 
Vegetable substances which might be used for the 
p manufacture of paper abound in India and our 
The bamboo makes an excellent coarse 
r, and is much used for that purpose in China, 
I the wood of alt the hard convolvolus family lb 
curable for the purpose. Every tree 
:b of BiitisL Guiana is festooned with the latter.and, 
f rolling them into bundle*, they might claim 
^» exemption from freight. The plantua yiahto 




abundance of fibre which is, for the most part, lefc to 
rot oa the ground iu the countries between the 
tropics. A good and constant supply for the Xiondou 
niai-ket could be obtained in almost all the British 
West-India isianda, especially in Jamaica aud Trinidad, 
and even at Porto Rico, Hayti, and Cuba ; in British 
Guiana, along the Mosquito shore, the Ceutral Aine- 
ricaa republics, Brazil, and the settlements ou the west 
coast of Africa. On one estate alone, in Demerara, it ie 
stated, as an illustration of the waste that takes place, 
that 600 plantain trees on an average are cut down, for 
the sake of their frait, ou each working day throughouB 
the year. Each stem contains S^lb. of clean, and 
l^lb. of discoloured and broken fibre suitable for the 
manufacture of paper, besides what might be funiished 
by the leaves and midribs. Hence it is seen that 
at least G00,0001b. of valuable produce are lost OQ 
one property out of many hundreds in the colonies of 
Demerara, Essequibo, and Eerbice, through the mere 
want of requisite machinery acd attention to turn it 
into utility. 

In my work on " The Commercial Products of the 
Vegetable Kingdom," published some years ago, I stated 
that "The advantages to the paper-manufacturers in 
employing this prepared fibre instead of rags would be 
enormous, for the fibre is equal in testure, cleau anci 
aromatic, whilst rags are dirty, full of vermin, and 
often pestilential. A large stock of the plantaia can 
always be secured without fear of its being injured 
by keeping. The paper will be superior to that 
made of Tags, and the y'io'^^ss ot vnaVin^ it will he 
flooBo/pical, inaamach as the BOt*.mRot ft«i p 
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lot be-reqnired. AnotLer advantage Is, that t 

nerce will be opened for the benefit oil 

; shipping interest, and a stimulus given to thai 

nltiT&tion of a fruit which, is the favomite food of | 

BTge masses of the population.' 

The Alhena-um,oi the S5th January, 1662,st&tefl tlui6| 
— " The enonnoua demand for pai3er, conaeijHent oi 
^>eal of tbe paper-duty, baa led to the formation of a 
11^ company at Hilkstoue, neai- Peterborough, for 
h9 purpose of converting couch-gnuis, or twitch, into 

Hitherto the difficulties attending 
i^etelile substances for jiulp have arisen from the | 
B&t quantity of silica 'wbicli they contain." In the | 
oe paper, Mr. Charles Keade, the novelia 
letter alluding to the departure of bis nepi 
I exploratory tour in Western Afi'iea, states that 
^—^ * snggested to him that any new matein:il which 1 
poulil be floated to the coast, at a charge of three glaea j 

ida and a lozenge per ton, suitable for making 
^per ot, might stiit sueh of his irjends as adraiuiater 
triodieal instruction at the present time. 
The following statistics of paper production in the 
(atea are from an American journal : — 
"It is estimated that one and a half pounds of rags 
e required to make one pound of papei-. Adopting 
■iflioBe data, we find that 405,000,000 pounds of rag are 
one year; their value at 4 cents a pound 
b«ng 6.200,000 doliars. 

" The cost of labour is one and a quarter cents upon 
k ponnd of paper manufactured, and is, theteCore, 
JS,t5,0D0 dollars a jear ; and the cost ot \a\iOMr aaftt 
-ml9,5rs,000 (foJJfli-3 ayei 
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"'She cost of maniifacturing;, apart from ragsH 
labour, estimated from adding together the cost of ' 
felts, wire cloth, bleachicg iiowders, fuel, maehineiy, 
interest, and fixed capita.!, insurance expenses, &a., we 
find tohe 4,050,000 dollars. Addingthis tothecoafcof 
rags and labour, we find that 23,625,000 dollars is ttie 
total charge for manufacturing paper worth 27,000,000 
dollars, a measure of profit by no means unreasonable ; 
and which might even be conaiderod small were not 
the manufacture couiparatively free from those sudden 
changes that affect the manufacture of cloth sad 



The value of the American exports and importa of 
paper, and imports of t£^s, from 1S38 to 185S, have 
been as follows : — 



1S40 
1841 
1S42 
1843 
1844 
1S45 
■1848 
1847 
1848 
184B 



83,108 
106,160 
124,E97 



S2,07r . . 

10,997 . . 

101,648 . . 

08,609 .. 

194,220 .. 

195, P7I .. 

410,663 .. 

306,773 .. 

406,563 . . 

720,860 . . 



79,B6S» 
295,fiS6 
421,686 
304,216 
385,397 
826,607 
fi24,7Efi 
748,707 
803,747 



* Duty began to be entoYcei oti xagB,' 
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Esport. Paper 


Imjjorti Piper 


Imports RBI 


Tear. 


Dollue. 






16S2 


. 118,535 






J858 


. 122,212 


. 602.650 . 


»82,837 


1S54 


. 181.8iS 


. 757,829 . 


1.010,443 


1SS5 


, 185,637 


. 762.76(1 . 


1,225.1511 


ISSS 


. S03.01S 


. 726,552 . 


1,289,168 


1857 


. 324,7e7 






IMS 


. 228,991 


. 667.664 . 


971,126 



Tbero can be little doubt Wt that vegetable pro- 
tetiona suited to auppl; the pqier material and many 
tber manufacturing want^ can. be obtained from our 
ttmerous and wide-spread colonies ; and it is not 
to much to invite the attention of practical and 
deatifio men to this subject, aa, apart from tlie 
linor profit that might be gained, any discovery id 
lis direction vrotild be a noble contribution to the 
'orld's progress. 

The WelUnglon Independent, a I^ew Zealaud paper, 
liteB : — " Complaiikta have been made in England of 
lie want of material for making paper. Straw has 
een ueed for the purpose ; but siii'ely a much better 
aper could be made from our commou &&x. and the 
leaves of the cabbage-tree (and quite as good, I should 
ik, as that made of the old rags which have been 
itlierto oaed). Flax can be had, as we all know, in 
ly quantity ; the cabbage-tiree is not ao abundant ; 
It there need be no lack of this, for, when a tree is 
it down to get at the leaves, if the stem is laid in a 
hallow trench, and slightly earthed up, a dozen young 
will speedily spring from it, and the leaves ma^ 
■e cut in the followiag year. That these plaala l^&e 
MbbogB-tree) yrill afford good matenaVa toTC 
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making paper, I think there can be no doubt ; but t^^H 
question arises, what would be the beet form in wfaS^H 
to send them to England 1 Thi^ I cauuot answ^^f 
but I tbink tke subject well worth attentioo. Wo^^| 
not paper-milU in this country pay well t " ^^t 

In a late Sydney newspaper mention is made c^^l 
peculiar vegetable Eubstance, taken from tbe root^^| 
tbe Zamia spircUis, vulgaily known as the native pd^H 
This plant, wliich flotiriabcs luxuiiaiitly over milIi4^H 
of aci'es of land in New Seutli Wales and ott^H 
Anstralian colonies, otherwise unproductive, sm^^| 
to possess many properties which would rendeii^^l 
liiglily valuable as a plant of commerce. The H^H 
stance is a sort of cotton, very sliort in the bI^^^H 
but fine and soft, and it would appear tq^^H 
admirably adajited to tbe m a an fact u re of pi^^H 
Experienced pei'sons stats that it would be jirefei^^H 
for tbis purpow to tbe refase cotton of tlie manat^^l 
tories of Lancashire, which ia bought by tbe l^ftpi^H 
makers at tbe rate of 6d. a pound. The specii^^| 
was collected at the Clyde Hiver, near £ateain^| 
Bay, and is described as forming a kind of ext^K^H 
clothing to the fibrous roots of the plant. ^^H 

The plant also produces a fine gum (resin ?) as |^^H 
ae amber, which wonld, doubtless, be availablM^^| 
many purposes of commerce, although the gtp^H 
exuding from the palm-trees of New South Walea 
have hitherto been found too brittle for oi-dinary 
use. The seed of the plant is commonly used by llie 
aboriginal natives as food, and may be readily manu- 
factured info the fineat svia.rc\v anii ^avma, tbe latter 



seted on by tha settlers 

Tlie iii'Ht Bittem[)t to manufacture paper direcUy 
rram straw and other fibrous substances was made in 
1765. There are yet extant a few copies of a treatise 
published by J. C. Schoffer, Doctor in Theology, at 
EtatiaboDue, 17C5, from which the following is an 
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"Whereas rags are not to be had in quantity 
leqnate to the wants for the manufacture of paper, 
have thought that many plants or barks of tree* 
be used with advantage to that purpose, and I 
a.Te tried to obtain the pure fibres from many of 
lem, in which I sacceeded entirely, as can be seen by 
le specimens which are annexed to the end of this 

The treatise itself is printed on a white-looking 
iper made from straw ; but the process was soon given 
p, 89 too expensive. 

A few years later, the chemist Delisle succBeded ] 

1 bleaching the bark of the mulberry-tree, bu 

ii]ed as with straw. That kind of bark coidd not h 

praoured in sufficient quantities, and the process was 

abandoned. It was not until twenty-five years had 

dapsed that new trials were made. Seguin obtained 

a patent in France in 1801 ; Mathias Koop got 

another in England in 1802 ; and Resbit 

Gaestier another shortly after, for the manufacture 

of atraw-pnlp. Koop'a process was the following :- 

"Out the straw two inches long ; boi! it in watet \a 

le jjroportioa of two gaJJons per pound o£ attaw. 

ter ii has been drained make it soak in lime-waleT 
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during eight days, using t.wo poiinda of lime for a 
straw, and repeat the operation again and a 
the straw ia sufficiently aofteiied. 
colour 13 wanted, for every pound of straw u 
of crystals of soda after the straw baa been wi 

This process, far from fuvniahiiig white puip, t 
give as good paper as the straw wrapping-papers ai 
time. These unsuccessful experinienta, made at a 
when the war then raging in Europe prevented Ed( 
from importing rags from the Continent, dampi 
spirit of invention for nearly twenty yeara. At 1( 
the subject was revived^ and in France patents ■ 
granted to M, Desaaus, in 181S; to M. Hirogef 
1820; M. Bronzac, in 1824 ; and to M. : 
1825. In the meantime a revolution had c 
in paper-making : a machine had been inveute 
lected, and generally introduced, producing i 
timea more paper than could be made by ban 
with little manual labour. An impulse wa 
given to prodnction, and more materials 
wanted ; and, accordingly, the process of bleaching 
was improved, and good paper waa made of what 
before waa considered aa refuse, or, at best, fit only 
for making pasteboard. Eut, notwithstanding tbeae 
improvements, researobea after substitutes for rags 
were never abandoned. From 1825 to 1849 the 
number of patents granted in Europe for bleaching 
straw was 137. Every one of the proceaaes deacribed 
in these patents has completely failed. The last, 
nevertheless, deserves mentiouiug. It was granted 
to SaajueJ W. Wright, oi Masaac^maeUa ■, tb« pro- 
aly mechaxuoaV, att^i.^s^i^^^y 
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«u the I'eBull. A great excitement woe created hy 
it; licences were sold in Enrope, and macliinery was 
bnilt in England and France, but after a short time it 
'was al)andDaed, as too expensive. 

Sfr. A. Meilier, the inventor of a proceae now 
coming into use, was connected, as a ]>aper-inaker, 
iWlh the working of S. W. Wright's process in 
, and, after its failure, went on experiment- 
\g on several of the previona patents, till, finally, 
9 oiBociated himself with Mr. T. Coupier, and, by 
rllunr nnited efforts, they discovered the proceaa 
Irtely p&fceDted in America and in Europe, whioh 
)B the folJowing : — 
" The straw is cut one inch long, and the knots, 
ra, and grains are separated by winnowing. It is 
en thrown into a large wooden or iron tub, and a 
g bailing solution of canatic auda is poured upon 
Tins ia drawn at the bottom, again warmed by 
am, and again poured upon the straw, which opera- 
n ia repeated till the straw becomes spongy. The 
aw ia then washed ; first, with warm water, to taice 
oat the soda, and afterwards with cold water, to cool 
it- It ifi next taken out and thrown into strong bleach- 
g liquor, where it has to be stirred up every hour, to 
teake the liquor act uniformly. From there the pulp 
a let down to the drainers in a state called technicaUy 
kaU«tttff, and is ready for the heating-engines." 

To perform the above simple operations, a good 
many things are required : — 

Iron cisterns, lor the preparation of cbusAao 

i At preparing bleaching UqaoT. 



1 



12i 



ELOPED SUBS! 



r two-thifi 



3. A revei'beratory furnace, 
tlie soda. 

4. Apparatus to tti-ow uniformly the soiution o 
the straw. 

A large Bteam-boiler, a Email steam-engine, anc^ 
unlimited supply of water are also absolute-^ 
qiiiaites. 

About forty-eight hours are required to mal 
straw ready for beating. A quantity of 
weighing 4,400 pounds, will weigh, after ci 
wionowing, 4,000 pounds, and after bleaching,! 
produce 2,000 pounds of paper. The fibre 
straw pulp are more uniform than those of r 
instead of five hours' beating, require only two b 
and a half. 

The cost of estahliahing the special apparatus 
making straw-pulp in a aiill of ordinary size — aa 
ducing two tons of paper in a day — is under £ 
besidea a necessary building. The price of a ne 
would be exactly that of a rag-mill, since w 
engines and part of the power, itc, necessary for ntg^ 
would be dispensed with. The coat of straw-pulpi 
ready for the beating engine, is warranted by tho 
inventors to he only two-thirds that of rag-pulp of tha 
e quality, and they are ready to treat with man.U'* 
facturers on that basis. 

There is a great difference of opinion among paper- 
makera about the cost of rag-pulp, and about the 
proportioa lost in working rags {their statements 
varying between 25 and 47 per cent.) I will not 
endeavour to prove anytlnng \>y ftgivc?,, \i\i(; will 
the data reapectiu^ s'uca.'s-Y'^-^- "^j* 




li 1,400 pounds of straw and obtain 2,000 pounds ■ 

«f {np«r, there are used : ■ 

S<idn,lbB 400 I 

lamo, barrels Z I 

Coal, tons 2 I 

Blenching-powder, 111 1,000 I 

Uboor, iQBn 32 I 

.'^e qoantity of aoila throvn upon the straw is in I 

kisli^ 1,300 pounds, wbicb, uniting with the gum of ■ 

le Etraw, forms a soap, but by evaporation aud I 

bstniog this soap is decomposed, and 800 pounds of I 

ire recovered, making the loss only 400 pounds. I 

Conpiei* and Mellier'u process has now been in I 

ipenttion for several years in Ireland, England, and I 

Innce; the prejudices against it are wearing away. La I 

htaae of Paris, the London Star, and other journals, are I 

tnw puDted on straw paper. The Philadelphia Ledger, I 

be Boliar Neiospaper, the iPew York Tribune, and I 

nriotis other American journals of large cironktion, I 

e printed ou straw paper. When paper is made of I 

are Btraw-piilp it is too hard, and it has been found I 

letter to make it in the proportion of three-fourths of I 

Iraw and one-iburth of rag-pulp ; and thus this hard- I 

988 18 turned to good account. In fact, if it were not I 

r that property of the straw, the tliln paper made I 

Dd osed would not sustain itself, but crumple down I 

[ the hands of the readers. The proportion of straw I 

i the paper used ia the United States vaiies from 50 I 

1 80 par cent., being on an average G5 per cent. I 
lOiie of iieyua/fij'es of straw paper is that il Aoeal 
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Paper machiQes are never built under a. certainj 
therefore they are made more slowly iu milla ^ 
there are only a few engines. In such plac 
duction of paper will be doubled by the introdufl 
of the straw process, from the fact that the TSfl 
cent, of pulp requires no washing at all, and only ■ 
the beating of rag-pulp. 

The price of rags baa been constantly ii 
and an examination of the state of things shows Ijj 
it will continue to ii 

France, witli a population of 36,000,000, 1 
annually into paper 105,000 tons of r 
6,000 tons are imported. In that country the e 
tation of rags has been prohibited by law since Ifl 

Great Britain, with 28,000,000 inhabitants, i 
yearly 90,000 tons of raga, about 10,000 of whiflj 
imported. | 

The consumption of paper in the United Stai 
said to be nearly equal to that of England a 
combined. There are used in America 6,000 to| 
straw for wrapping-paper and pusteboard, 
importation of rags is about to the aame ( 
in Eoglantl,— 10,000 tons. Formerly the Axaet 
used to get nearly 5,000 tons from Italy, 
scarcely get a third of that quantity, but the defic 
is compensated by supplies from Kusaia, Chili, '. 
and other n 

The above figures clearly show that indostr 

rich nations require more paper than they can. I 

with their own rags, and that the deficiency of ■ 

SDppJyismade up by patc\iaacfeciitit\ieir leaaadvi 

iBbboara. 




Q rery rapidly, and every- 
9 to be the case with Italy, the exports 
iU go im (liminiatjing. Rags will sooner or later be 
unfficient, &ad other fibrous substances must be 

Coupler and Mellier's process of bleaching apparatiw 
ppliea to all fibrous subaCaQces, but it boa been found 
m .expensive with straw thaa with harks, woods, 
iBiiy-bafgiDg, flax, hemp, marine plants, the refuse 
f the Eugar-cane, &c. In other words, it ban been dis- 
d that straw fibre is more easily bleached than 
tber fibre, and as straw is raised everywhere, and the 
A and labour are paid for by tlie grain (there are 
Urty.five pounds of straw to sixteen pounds of grain), 
I is found to be the least costly substance, readily 
lalftble. An American writer, treating on this eub- 
t, says : " Some persons have objected that this new 
nployment would make the price of straw rise ; but 
glance at the statistics will show that were all kinds 
: paper made in this country entirely from straw, it 
Buld not require more than one and a quarter per 
. of the straw crop. But it can never come to that, 
» rags, cotton waste, &o., being available for no 
r useful purpose, will have to be sold to jiaper- 
i, whatever be the price." In England, straw 
n be less extensively available, because it is required 
r ihe purposes of the farm, for fodder, iio. 
Xbere ia very littlo differonce in the value of the 
» kinds of straw for paper-making. Rye straw is 
B best, wheat next, and oat straw the least valuable. 
At the Exhibition of Metz there were a\io"«Ti 
I of paper mauuiactiu-ed solely o£ Wi 
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M. Meyer, of Citsaet-iu-tbe-AIHer ; it sold at aatti 
five franca {£3) the one hundred kilogrammea (at 
2 cwt.) ; niaety-eight fraacH when the paper ia c 
posed of equal parts of bay and rags, and one hundred 
and eight franca when it contains 25 per ceut. only of 

In the numbet' of IVcsterinann's IHustrirte Monatt ' 
/fjie Jvir das gesammte Gei^lige Lebrni dea Gegenww/t, ' 
_ for May, 1361, an avtide upon "Playing Carda," ^ 
Hans Weininger, contains the following fnete ^— 
Prideaux saya linen pajier, made from the fibres of 
the flax plant, is of oriental origin. ilehra gives 
I30S A.D., as that of the oldest document on thia Mod 
of paper, and places the date of ita manufacture or In- 
vention at about 1300. Ton Muhr, Ereikop^ and 
Schiiiiemann agree in this. G. Fisher (in Jansen's 
" Easai aur I'Origine de la GraTure ea Boia," ka., 
Paris, 1808), however, mentions a document on this 
paper, dated 1301, and states the water-mark to be 
EinKrda darHier eiii Reit, an deaeen Ende ein Stem; 
that the mark is very plain and distinct, and that the 
paper is thick and firm in make — hard and well put 
together. Swandner, Chief Librarian to the Imperial 
Library at Vienna, gives this paper a much older date, 
and Btate.s that he haa found in the Archives of the 
Cloister of Giiss, in Ober-Steinmark, a mandate of th« 
Emperor Frederick II. written on thia paper about 
1243. The paper is coarse and ragged, ia size sown 
inehea by three. 

It is said that a young chemist of Toronto, ailer 

having worked for a year in. \ieTfeiiiu\^ a process for 

__^^kmg white paper from atva^Wi^aa B.t."\aA «Ef«<&.ifc 
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d« eonsunimatioD of his wishes, Mr, Clemow— 
ne of tbe inventor — has entered into partner- 
p with Mr. Brown ; and the discoveiy has been I 

lyiMltentedin Canada and theUnited Status. An 
eement has also been entered into between Messrs. 
II and Clemow and the great New York paper- 
BHUD&ctarers, Cyms Field & Co., which makes the 
IBanneration to be paid the former dependaut on 
ftget of certain quality being produced for a certain 
^m, 5 cents, a pouod ; lees than half the present 
If Messrs. Brown & Clemow succeed in this, 
Iten they are entitled to receive 760,000 dollars from 
ns Aniericaa purchasers of the patent, and will confer 
estimable boon ou the world at large. 
There are already several patented processes for , 
niting white paper both for printing and writing 
ftaai straw ; and this material is largely used in 
&&Briea as well as in Europe for this purpose ; but 
difficulties in the way of its more general adoption 
■e been hitherto the tediouaness of the process, and 
Ike great expense in reducing the fibre to palp, and 
bleaching it. 
If Messrs, Brown and Clemow have really been 
Dsoessful in manufecturing good, cheap paper from 
Iraw, they will have benefited the newspaper world 
i a very great extent, since the cost of the most 
[peDgiTe item in publishing will be reduced very 
i&nderably. 

The manufacture of paper from straw is one of the 

■07 modern examples of tbe debt due by the s.rt3 

[ the BcieDPe^ especially that of ohemiatry. TW 

» bigua 00 vigoroaalj hy our gre&t comriiTj 
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man Davy on the chemistry of agricoltare, and since 
so ably followed out by Kengelius, Liebig, and the 
Crerman schools of chemistry, besides greatly benefiting 
all classes by an increased produce of the first neceS' 
saries of life, have in many more than this solitar|f 
instance benefited our manufactures, by pointing out 
some new use for material hitherto wasted, and so 
indirectly greatly cheapened the original article. There 
is, however, yet room for improvement here — ^room 
for chemical knowledge to work. 

Most of the paper used in Tibet is made from the 
pulped bark of various species oi Daphne, and espeoiallj 
of Edgworthia Gardneri, and is imported from Nepal 
and Bhotan ; but the Tibetians, as MM. Hac and 
Gabet correctly state, manufacture a paper from the 
root of a small shrub ; this I have seen, and it is 
of a much thicker texture and more durable than 
Daphne paper. Dr. Thomson informs me that a 
species of Astragalus is used in Western Tibet for this 
purpose, the whole shrub, which is dwarf, being 
reduced to pulp. 

A glance at the annexed table of imports will show 
that we are receiving rags from every part of the 
world, and to ensure a ready sale on a larger scale, 
only greater care in preparing them for shipment is 
necessary. Eags are required to be i)ei'fectly dry, 
sound in staple, as clean as possible, the white and 
various coloura packed separately, and, above all, the 
cotton and linen entirely free from woollen and mixed 
woollen, and cotton and other fabrics. 
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EXPOBT of BritiA and Foreign Rags, and olher MattnaUX 
maJn/ag Papa; from ihe Untied Singdma. J 


BRITISH. \ 


CoiDtria lo wUch 
Exported. 


1S55. 


1856. 


1867. 


1B58. 


1B6B. 


i 


France 

ULiledStBteB .. 

Baigium 

Other CountrieB . 

Total 


Tcma. 

13 

2,118 

S3 


Tons. 

95 

2^900 

60 


540 
2,621 

20 


18 
1,186 

25 


47 
3,0T* 

r 


1 


2,184 


3,055 


3,081 


1,228 


3,128 


M 


rOEEIGN. ^ 


France 

Uuitod States .. 
Other Couotrioa . 

Total 


00 
7 


87 
16 


63 


16 


901 
2 




67 


113 


63 


16 


G03 


i 



QuANTiTiBB of Paper made in the United Sir^doM, and A 
Jiagt, ttc, Imported: and Per-cmtage of Paper »~^~ 
Foreign Saga Co thai made from Sriiith liagi. 





„„. 


Onantitlcs of 
Paper made. 


Importeii. 


QuantitiH of 
Paper thftt 

wauld make. 








lb 


Ih. 


lb. 


Per Cent 




1830 


62,882,830 


21,510,680 








1835 


74,042,650 


22,182,720 


11 


627,804 


20 




IBID 


87,237,368 


20,731,200 


U 


611,840 


14 




1845 


124,247,071 


16,372,160 


II 


460,612 






issn 


]«,032,474 


18,107,760 


12 


738,432 






1H5B 


166.776,89* 


21,087,380 


14 


761,152 






1856 


187,716,675 


23.036,160 


16 


126,812 








101,721,620 


27,319,040 


1! 


123,328 








192,847,826 










j 


18S9 217,827.197 


82,698,5110 




/ 1860 j 233.575,285 


36,115,520 
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Forty years ago, three men, by handiwork, could 
I Wmeiy raaaufacture 4,000 smaU sheets of paper iu a 
Kdiy, while now, by use of machinery, they can pro- 
ftiluce GO.OOO in the same time. It has been calculated 
r tbit if the paper produced yearly by six machines 
KiAi bo put together, the sheet would encircle the 
world 

Tbe following extracts are frora a circular pub- 
Hihsd by Me^j-H. John L. Bowes <& Brother, of 
Wrpool, at the close of 1861 :— 

" 7,3.50 bales of foreign raga have been offered here at 
autii'ju (Juriog the past month, October, and 4,500 balea 
*i!J. The repeal of the paper-daty has not yet o]«rated 
rably on the prices of linen and cotton rags aa 
Boine parties anticipated. Speculators bought 
Sderate extent during September, and prices 
bVed alightly ; and at an auction held here early 
Ju October, when 500 bales were offered, there was a 
DOaierous attendaiice of buyers, and the whole were 
d at about 10 per cent, above prices current imme- 
ioly before. ^V'e are receiviug raga from every part 
6 world ; and, to ensure a ready sale on a large 
]e, only greater care in preparing them for ship- 
int is necessary. Rags are required to be perfectly 

I staple, as clean as poasible, tbe white 
ious colours packed separately, and, above all, 
n and linen entirely free from woollen, and mixed 
■ollen, and cotton and silk fabrics. Not less than 
^00 bales of woollen rags were offered on tlie 7th 
&tb October, and 900 sold. For such description 
ploitred Btocktiigs, Banneb, blankets, a.Bd cav\ic\,a, 
r.mAtJBg into grey army blankets, tot ■w^iwsl 



I 

I 

i 



the TTnited States Gorei-nnieiit has given ulmost un- 
limited orders, there has been an excessive demand } 
aad oil of this class have beea sold at prices showing 
an advance of 50 to 100 per cent." 

An acooimt of the present xtate of the rag trftde 
at Leghorn is given in the " Annales du Commeroe 
Esterieur." From some changes which have be«i 
lately made in the quarantine regulations, ilist 
branch of commerce, which has for some time pad^' 
been in a, very depressed state, has now acquired B(Bfc*l' 
aidei-able activity. Kags are imported into Leghont 
from all the ports of the Mediterranean, the plaoM- 
furnishing most being Greece, Egypt, Tunis, and 
Algeria. These rags, on reaching Leghorn, an 
diyided into five. different categories, and then w 
exported. The quantity shipped off ainoiinta, oa SB 
average, to from 14,000,000 to 15,000,000 kilo-, 
grammes a year : the TJnited States taking about 
12,000,000, Eugknd 2,000,000, and Spain 700,OM 
kilos. The prices vary from 21f. Ho. per 100 
kilogrammes to TOf, 56c,, according to categoiy. 
France does not import any, in consequence of tte 
high prices. 

The following letter, on the collection of rags for 
the manufacture of paper, was addressed in Apn^ 
1861, to the parochial clergy, the managers of 
parochial institutions, Jsc, by Mr. Richard Herring, the 
author of a number of works upon the manufactara 
of paper : — "The late discussions in Parliament have 
brought the subject of paper-making and its materials 
TMvniiaeiitly before the pviblic. British machinery and 
iadasiry produce the fiaeat. ■pav®'^ 'la ^« ■«ci'£^ «a^ 
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but make use of It. There are more rags wasted, h 
or left to rot, tban would mate our pa[ier t 
tui-ers independent of all assistance from abroad, j 
regular communication ougtt to be formed byci 
carriage, and by railroads, for the conveyanoe 
rags to London, or to those paper-mills iu the ci 
which euter largely iato the trade. A plan is i 
posed which will place the whole subject plainly h 
the public, offer proper pledges, establish proper n 
and give the whole movement the degree of a 
and regularity which may render it profitable t 
dividuala and the country. The long acquaintan^ 
tlie writer with the details of the trade eiiableB jj 
to speak with full knowledge 
means of success, and its peculiar value to the geq 
interests of commerce. It not less permits hinT 
speak with couSdeuce of the results of relying onfl 
own resources in the present difficulty. We i 
only the ajiplicatiou of the i 
A little industry, a little in 
bliahed system would perfectly secure us from £ 
in au important branch of art and trade, already w 
^6,000,000 sterling, employing a large i 
nkilled workmen, and conducing, most effectaallK 
the industry and comfort of the peasantry, andifl 
the trade and resources of the empire. The j 
subject is not altogether voluntary ; it has been n 
on me by letters from various quarters, all expre 
the same necessity for mating au effort in this d 
tion, for calling the public attention to o 
and for giving a new impulse to s. tved.e wUioL I 
iiiherto been limited, but vhifi^i ma^ ^l« « 



cesefiilly wherever British commerce extends over th 
;li>be," 

Eveiry one is fatnilar with the pretty, lovely-luokin 
rUw-fiowered Asphodel uf ouc gardens. In the | 
b of Europe, aud apparently oa both sides of the 
I of the Mediterraneaa, the plant (^A^lioddua 
«us) is extremely abundant ; though it has never, 
»&r aa I know, been turned to any account, except 
hst in times of scarcity itSi acrid fasciculated roots, 
net mnch boiling, have been eaten by the poor. In 
Im J^aris Exhibition of 1855, there were iihown 
0ttles of alcohol extracted from the asphodel ; speci* I 
IWIS of the residuum of the roots after beioj^r twice I 
{■tilled ; paper-stuff from the stalks and leaves of ■ 
^jfaodel — card-paper, cards, paper end wilting- papers, I 
f v&rioiis qualities, manufactured from the same, and M 
lixed ill various proportions with rags and common I 
Lper-stu£r. M. de la Bertoche, in a pamphlet, asserts I 
jtt asphodel roots contain upwards of 27 per cent I 
alcoholic principle, or more than double the I 
uatity which resides in the root of beet. The stalks I 
id leaves contain a remarkably tenacious iibre, fine, I 
rong, and flexible. The distill ation of asphodel I 
ot has been already pursued, and with considerable I 
lecesB, in Algeria ; but the immense abundance of 1 
le plant in Tuscany, where it has hitherto been con- I 
iered only a pernicious and most ineradicable weed, J 
KiintB to the advantage of endeavouring to turn it to I 
motuit. The fasciculated roots, after cleansing and I 
ing, are mized with water, and the fiuid is ex- -I 
I to heaC, so as to ficiiitate fermentalion. t^iftfl 
d/ which it yields is pure and colourYeBB, ^SIM 
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feotly tmnspareat. and has the colour of alcohol itself 
It contains neither acid, salt, nor oily uiatt«r. It 
burns wtthonb leaving any residue, and the flame is 
reoiarktibly bright. Bub at the ]jresent time, when 
material for paper seema likely to fail, a most impor- 
tant succedaneam ia afforded hy the remains of asphD- 
dfL It is undeniable that the residuum of the root! 
after diatillation, together with the other parts of the 
plant, is eminently adapted to this object. 

The expense of obtaining the foliage and stalks iano 
mora than lliat of mowing tiiem. Three processes w* 
necessary: the Beparation of the useful portions, — bbsi 
bleaching, — aad the r&diicing the subatauces into ■ 
homogeneous and tenacious pulp. The first is bettec 
effected by crushing than by grinding, us the latts 
mode ia apt to destroy the fibre. Tlie second open^' 
tion involvea most difficulty, as the root is covered; 
.with a akin which contains a tanning ]>rineiple ; and 
it is necessary, unless the expensive mode of hand- 
picking the roob be adopted, to expose tlie substanca 
to air and light, aided by immersion in diluted 
chlorine, which brings the substance to a very pal« 
brown tint, which is not objectionable for many sorts 
of paper. For the third process, that of reducing tiiB 
whole mass to a smooth and tenacious paste, the paper 
manufRcturers must supply the details. 

Amongst the multitude of materials which hava 
been projiosed for the manufacture of paper, [lerttapa 
wood baa been suggested the greatest number of 
times, On more than one occasion the manufacture 
has been actually carried oub, a,i\d we aaw some yaara 
^o retUy good paper Cor prmtiti^ -gtwYMKi ^v»&a»te 
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n (leitl aliaviogs by the patent of J. ik C. Wivtt. 
mill thut a French lady lioa aiicceeilcd . 
I Bttiiu&cturi.iig exccilent pitper from wood, and at a I 
e macli lower than that mnde from Paga. Her J 
I oonsiata chiefly ia the uue of a new kind of I 
Bltaehiuery for reducing the wood to fine fibrea, which ) 
Aerwards treated with the alkalis and 

;to reduce them to pulp, and the compositioa 1 
► bleacbed by the action of chlorine. By 

a of parallel vertical wheels, a 
I pointB, which are caused to pass ove 
[ the wood in the direction of its fibre 
if the wnod is marked, and the outer layer is I 
Ento a kind of net, withont woof, coruposcd of I 
ate threailti. This \o.yev of fine threads is after- I 
B removed by means of a plane, which ia passed 
B the wood, and the portion thiia removed, which | 
r flax, is then treated with cidorine, 
Specimens have thus been made consisting of a | 
B of 80 per cent, of wood-pulp, and 20 per cent, 
f iBf piUp, and slieets have been tried by printers, 
and others, with very satisfactory results, 
lion of the engravers and litho- 
tphers who have used it, that paper made according ■ 
1 this method, from wood, and which costs only £16 \ 
T'ton, ia quite equal to the China paper, which casta ' 
SSll per ton. It is confidently expected that t 
lents upon a large scale will confirm the results i 
idy obtained. 
I 'Hie most ingenious method of disintegratin; 

J of wood which I have yet heard o£ is aXavik«< 
Wood ia placed in a cannon, tke moutib.^ 
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I which is plugged up. II igh -pressure fiteam la then 
f foi'ced in through the touch-hole, and when the p 
f sure riEea Co a sufficieut degt-ee, the plug, together^ 
the wood, is blown out, the latter heing redaced | 
the apiiearanoe of wool by the expauajve fores o 
steaie, with which its pores have been filled whi 
the caanoii. Expeiiments conducted by Mr. Bobc 
Bon, at the Albion Foundry, Hobart Town, to illl 
trate the practiciihility of thus exploding bark i 
fibre by steam power, proved highly sucoeBsfiil : 
bark, which waa inserted in large solid I 
what we may call the steam- digester, being d 
in the shape of a tine fibre. 

In some Belgian paper-mills wood is now used 
substitute for rags, to the extent of from 20 1 
per cent., for printing papers. 

A very excellent method of manufacturing j 
and pasteboard pulp from wood, originally inveated 
by M. Hartmann, has been improved upon by Mr. 
Schleaiuger, of Bradford, who, after taking much 
trouble to iutroduce the plan into this countiy, is 
now, as the working partner of the inventor, conduct- 
ing the process with great success. As the manufac- 
ture of paper is a subject at present forcing itself 
npon public attention, it seems desirable to give pro- 
minence to every good improveoient relating I 
Process .- — Cut a tree (say 6 feet long and 2 feet J 
diameter) into nine lengths of 8 inches by i, 
diameter each; place these blocks into the boxes,! 
with the fibres rnnning in the same direction e 
stone tarna ; lever tliem ; t\ieu. &t«.T\i \Am atoae at thJ 
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teo/«boiit 200 revo)ntions per minuto. By the f'ljre- J 
I pring process a librous pulp is obtained equal to that 1 
Brocdinary tag-inilp, and lower in price. Moreovi 
I wood-piilp has the advantage of abaorbing 
Kqo&ntity of mineral than ordinary rag-piilp, 
ieterioratiug the strength of the pasteboard 
Light or hard woods will take the dye of 
t most delicate colours as readily as rag-pulp. 
■ to Mr. Schleeiager's calculation, he pro- I 
mad of dry wood<pulp at about one penny, 

o doubt that, in districts where wood and j 
t be had cheaper than at Bradford, it may 
pKt five-eighths to tbree-fourthsof a penny per | 
t dry pulp. The cheapeat elaasea of wood, t 
I poplar, willow, 4c., suit hia purpose best^ 
I had highly satisfactory s^ieciuieus of the 
md pasteboardtt above enumerated submitted J 
ir inspection. 

The Hobart Town Mercury draws attention to 
phe hark of the " Tea-tree '^ (the broad-leaved is a 

, and the narrow-leaved a Meh,leuca), , 

^liidi abounds in the forests of Tasmania, as ad 

y adapted for the manufacture of paper. Nature , 

Belf manufacturea paper from it " of her own ac< 

PDoring the summer i[iDnt}is, when the trees shed 

e leaves and bark, these accumulate in the gnlliea 

Bid dry creeks. So soon as they are brought into 

lalact with the water they form of themselves a thick 

halp, which spreads itself over the uneven surface of 

I water-courses, and which, after it has been de- 

1 by the water, remains spread out into a Vila's 
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abtsit ■.( stiff brown paper. The supply ; 
tir.'uli'ile. The I'ough bark peels off in numerons| 

tuijiiibraneous folds. 

A Bjieeiea of Hucali/ptus, the Stringy-bark ' 
{B, obliqita or £. Jahrorum), couatitutcH, ia 1 
extensive mountain districts of Victoria, the prina 
part of the forests. Hence it is not improbable \ 
its bark, wliich is readily separable, thick, and fibq 
although not tenacious, will not merely continia^ 
supply the roof for the ffrst rustic dn-ellinga of I 
settlers, but may eventually be drawn into use fi 
manufacture of a coarse paper, although neitlierl 
uor othi^r native products [holefn^ nodosa, i 
erenala, Lejilospentiete, and Lavatera pldteUi} ■ 
likely to yield a ]>aj)er comparable t 
mai^e leaves and stalks in Australiu. 

The bark of the large-leaved Nettle-tree of Am 
{Urlica tjigas), a, tree very plentiful in the 
brushes upon the banks of the Clarence, in !New B 
"Wales, miglit be utilised. The hark ia from \ i 
inch thick, and consists of a lai-ge proportion of fl 
the interstices of which are filled with a watery ji 
and Boft vegetable matter, hoth of which are ( 
removed by crushing or heating the bark unt^ 
becomes nearly dry. Steeping in water will \ 
succeed : the whole of the bark rots together. S 
this materia! be found suitable for making : 

- bags, or paper, a large quantity might be procuredB 
from 3rf. to id. per pound, provided some cheap i 
portable machiue could be found to prepare ■ 
readily. 

^^wo pairs of rollers, -worV«i Vj ^ 
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work effectnally ; one pair of the rollers to bruise fl 

bark moderately in the first intttaiioe, and the ^t 

ind [lair enfficiently close to Bqiieese out the ^M 

tery and pulpy matter. This, with wasliiag and H 

ing, would partially prepare it ; or some scutching H 

tearing machine, which would separate the fibres, ■ 

iht lie found best adapted for the purpose, U 

In the year 1800, Matthias Koops patented a fl 

of estractiug ink from printed and written H 

and re-conveitiug such pulp into writing and H 

Iting paper. In the fnl lowing year he also ■ 

a patent for manufacturing paper from hay, ■ 

'', thietles, waste and refuse of hemp and Sax, and H 

it kinds of wood and bark. H 

Q. 1824, Alexander Nesbitt, for making paper of H 

oertaiD kind of moss which grows in the low ■ 

]ilaces of Holland ;" and in the same year ^M 

Lambert, for employing straw freed from H 

In 1S27, the Cmint de la Oarde, f<M- a method of H 

iploying the ligneous parts of the stalks of hemp V 

i &tx, nettles, hops, or bucIi other textile plants. H 

Id 1832, Peter Young, for making paper from the H 

lidue of mangold wurzel, after extracting the juice ■ 

' the distillation of spirit. I 

In 1S36, Frederick Bni't Zincke, from the leaf of V 

t ptoe-apple ]>Iiiut. I 

Ib1837, Edmnnd Shaw, for using tie envelopes or I 

,v£8 which cover the ears of Indian corn. M 

In 1838,MileB Berry, for ]iaper-st«lf, fi-om "the Jfuaa, fl 
tntun or- banana, the oaunacorouB plants, the ftuaa ot V 
g^t^eag^re or aloe, theKamta plants, t\ie axiB.naa,5 
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or pine-apple, the cocoa or cocoa-plant, the palm 
palm-tree, the macaw-tree or plant ; the J'horm^ 
tenate, or Now Zealand flax ; the Saccharwn o^icim, 
or sugar-cane; and in general all the testile plantsB^S 
which grow between the tropics," — James Vincent^:^ 
Deagrand, for making paper and pasteboard n 
reduced into a state of paste, and of the different » 
of wood that coming under the iletiomination of whit^^^ 
wood — such as poplars — have been found to answer tho^^ 
beat, — Geoi^B Robert D'Harcourt, for making paper "" 
from the leaves and stalks of the aloe, the sheatba or " 
covering leaves of the aee-d or ear of the d 
wise Indian com, the leaves and stalks of the t 
plant ; also, the bines or stems of the hop-plant, t 
common field-bean, the scarlet and Freuch bean, 1 
Btalka or stems of the asparagus and potato-plant, ] 
all stalks, leaves, and bines of similar vegetable I 
stances, with or without admixture of rage.— 
Balraauno, from the bark of trees, and the barfefl 
young slioots of trees ; those herbaceous plants wU 
partake of the nature of hemp or fiax, having a d 
or coating, such as hop-bine, &c. ; those plants ( 
having ao outward skin or coating, or having it ii 
slight degree, but having a fibre intermixed witkifl 
ligneous part, such as the stalks of potatoes, J 
.ft small roots of trees, shrubs, and plants, dead ( 
lleaves, exclusive of the leaves of maize or Indian o 
f — Edward Cooper, from cane traab, or megaaa. 

Id 1839, Henry Crasley, from refuse tan" i 
L spent hops. — Hewick Zander, from horse-di^ 
bad mixed with straw of any kind, 
"» 8£sto aa the manure \a taken, ^om. <l<ia sivdJWk 
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^ne pnlp being mixed with the pulp of liuen rags, — 
^bomas MacGaontn, from hop-bine, either by itself, or 
^Kxed with any other suitable material — Miles Berry, 
^Kr the application of the class of plautu named 
^■9^pa," genus " Oraisineee," aud commonly called 
HBipatto," or Slipa lenaeissima. 

B In 1843, Richard Archiba-ld Brooman, for the coa- 
volvnli, the ciatua genua or family of plants. All the 
plants of this order may be used ; but those known 
,1 Gaailaloupe as " oua oua," or " baba," which is the 
fMimoea sctmdena " of Liauteus, the " GuUandma 
"yeux it boTimque," or "yeux h, btenf," and 
I Iiedum, or marsh bindweed, will be found most 
UtftUe. The bark of the West Indian pear-tree, and 
IS coupantes, of the Weet Indian islands, ara also 
vred to as applicable. 
I Iji 1846, Edmund Nerot, for the bark of the osier 

I willow, 

\ In. 1862, Jean Antoine Farina, for preparing pulp 

n. the plant called " apartum," or " winter broom." 

JeAQ Theodore Ooupier and Marie Amed6e Charles 

Helller, for reducing vegetable matters into pulp by 

a of a solution of hydrate of soda or potash. The 

^t«ble matters named are straw and barks of some 

B, U willow, osier, and chestunt ; flax, waste cotton, 

f hemp, jute, or sunn, and employing 

^tric acid in manufacturing pulp from shaviugs of 

, beech, ash, elm. — George Lloyd, for vegetable 

i, obtained from the f^ces or solid excrement of 

sating animals.^ — WiUiam Edward Kewton, for 

s^iag-paper, composed of Manila fibre, ox ttie c 

ffMereo^ such aa of the oocoa-mib ^laak. — Jl 




Alexander "WeBtermau (proviaionai protection), for 
produoing papei* aud paatebaai'd from turf. — Willi&nl 
Wilkinson, from the awna or beavde of bai-ley, rye, mi 
otlier like grain. 

In 1853, Edward Maniere, for apjiljing asbestos 
in the manufacture of paper. This Las lutely beea 
again adopted in America. Ilichard Arcliibald 
Erooman, for paper from wood and woody fibres by 
meauB of mechauical agents.— Jules Dehau, for em- 
ploying the fibres of SCipa lejiacissima. — Joseph. 
Iiallemand, for the manufacture of paper from peat. 

In 1853, Arthur Warner, for the application of tbA 
fibrous partB of the pal tn -tree and leaf— PraiMUs 
Preiierick CIoBsniann, for the applicatiou of the fibroi 
of all the species of malvaceous plauts, aod especiftl^ I 



! of AU/iea officinalis." — Jacques Pierre Henri 
Vivien, for applying green, yellow, or dead leaves rf 
all kinds of trees and shrubs. 

In 1854, James Murdock, for applying a plant 
called spartura, or water-broora. — Joseph Barling, toC 
imp rove m en ta in treating hup<bine, and reiideiing it 
applicable.^ — John Li Hoy, for a new material obtaiued 
bycrushing the heart or core of the steniof tbeplaaudn, 
banana, and other plauts of the same species.— John 
Jeyes, for pulp from twitch or couch grass ; aud for 
employing the refuse of tan-yards. — Johu Evaas, fof a 
new manufacture from the waste refuse of the so-oalled 
Bi'Szilian grass, arising from the manufacture of that 
material into plait or plaited hats. — Thomas Littleton. 
Holt and William Ciiarlton Forster {prov. piv.), tat 
making papev with refuse Va.u a,Tid YeEosa cAuia,;-au.t 
Sbre, aad old rope or rags, ia 
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I idraid {proe. pro.), for tlie fibvoua portion of tb 
to of potato, paTBcip, tnmii) ; the roots, stemst, and 
ingold wiirael, cliieory, nnd rhubarb. — 
iB Littleton Holt aud William Cbarlton (prov. 
loosing dover, the boi>-3tem or bine, and Italian 
1^ either alone or combined with rags. — Israel 

I (prov. pro,), for digesting wood, siich as 
tttjogs of timber, loppinga of trees, dyers' waste 
J e^nt wood, undnr'wood, weec)a, or vegetable 

fia caustic alkali, and producing paper m&- 
iwrefrom.— Alfred Vincent Newton, for an 
Q tlie process of converting wood into 
BT. — Samuel Clift (prov. pro.), for improvements in 
g paper from gi'een grass, nettles, and diied grass 
iihmy. — George Thatcher, for the employment of th« 
f the leaves of lioraeradisb. — Edward Giliuian, 
r employing the leaves or fibi-ous portions of tha 

II ienax, or New Zealand flax, the running or 
Mping plaijt called giagia, and the species of Itraewna 

d ti, for the production of pulp. — Thomas George 
EiydBF, for the application of the stalk of the hop- 
1 Coupland, for the prejiaratiou of pivlp 
n clover, and grasses of all sorts, tram fern, furze, 
I, and rushes, in some cases using a small propor- 
! of flax.-^Henry Trappes (prov. piv.), for the 
ration of leather to be used as a pulp for pa])er. 
so(^ Printy Wlieeler and Samuel Bromhead 
Dnud), for p'llji from the species of plants called < 
P^TO," or the flower-de-liice, or flags, or leaves 
I of every description, Icuown by botanists ai 
r of p/aats of the class Triandria ani oviae 
— g^ 'oA gcowa in EDgland, throvigtoT 
l2 



I 
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Europe, in the East and West Indien, and many other 
climates, and are imported into Great Britain ia mata^ 
bags, and wrappevs, aa sngar-niatsi, 4c. — Gurgardin | 
Aohilie, for the use of the arrow, or water-arrow 
yUchs.JUche (Teau, &Dd JUchHre). The botanical names 
are SanuneiUiM paiuatria, according to Tourneforti 
^d Sagittaria aquatica, aecordiag to I.innasus, of 
the fa roily of the Alismaceas of Jnaaieu. — Hen^ 



* spent tan or spent hops, mixed wiib 
fibrous materials, either atiiina! or vegetable. — Samuel 
Elliott Hostina, for the fibres obtained from the plant 
known by the name of Cyperus Iwiffua, of which the 
English name is "galingale."— Christopher Hill, fin 
the stems and roots of horseradish, the rush, and Uia 
flag, together with the vegetable remaine of hoAa I 
manure. — John Jeyes, for the stems of inii-stard and 
other plants of the same class. — William Bussiteraud 
Matthew Edwin Bishop, for pulp from rope ahaking^ 
canvas, tow, bagging, and other matters mixed wlBi 
refnse tan-bark, ire. — Louis Vital Helin, for improve- 
menta ia the manufacture of paper from straw.-— 
Gnatave Hermann Lilie, for the manufacture of paper 
from the thistle plant. — Jaraea Niven, for tht applica- 
tion of the hollyhock plant or plants, comprelienijed 
under the natural order " Malva^esa." — Leon Caateloin, 
for pulp from hay, straw, and similar substances. — 
Henry Diaper, for applying cocoa-nut kernel, after 
expreaaion of the oil, to the manufacture of paper.— i 
Charles Peterson, for the application of the tree mal- 
low, or LavaUra arborea.- — Augnate Edouard Loradonx 
Bellford, for a])plying down ot cotUia. ^^Vetei feam. 
thiatlea. also mo ggg^ l^cL.^biei:is. 



In 1855, William Jolinaon, for injprovementB in tho 1 
Bubstancea containing woody 
to the manafacture of white paper pulp, as, the 
baas of the lime-tree and other Tiliacein, the wil- 
Irireh, elder, the leaves of the Conifeiie ; alao 
,d other Ericacea*,ruahe3 and other JuncaceiB J 
erne, atalks of pease, broom, whin, and othesi 
splauts (except the stalks of common leaves),.! 
Ottflowers, Jerusalem artichokes, and other Compoait» I 
noept thistles), nettles and otjjer urticeie; turnips^ 
MUtttrd, and other crucifem ; cucumhera and other '^ 
aeorbitacefe ; mosses, lycopodium, equisetum, ferns, 

lambooa, water liUee, water weeds, 
iiarM aloinaslrum,* and other water plants; rye-grass, 
itopaa-grass, m ja, and other grasses ; raspberry, blacks J 
wny, and other Rosaoeia ; malva, Kida, and other 

(except althea, gossypium, and corchoms)/* 
Ktf&vhea.'t, leaves of palms, sagar-cone, Tillandsia,i9 
md other BroiueliaceB ; maize and sorghum piaa^l 
i HitJai- and other Subiacera ; anonacece, melaeto-a 

!, velloziEe, panax, eolauaceie, ou])hece, rhamnesB, 
ynhtiophora, tereLiinthenaceie, bombax, myctacea, 
jgnonaceEe, liluceie, artocarpeae, the mulberry, 
ndaDua, ceorops, dracsena, polygalere, malpighi- ■ 
MB] convolvulncete, leaves of miisaces), brouasonetia,l" 
ihwai'iai'araonium, monispermmn, erythroxylou, gut- 1 
isresB, ricinus and other Euphorbiaceas, aaclepiadiia, 
^weynacet^ rutacesB, phormium, iria, aolanete; the ^ 
rtslk of the tobaoco-plant, cactus, papyrus, aloes, agave, 

e botmic*! deiKription of maoj oi theaa Bpeci&aUoiiBU ■ 
vieouaaail aoiotelUgible. 



labiatK, asparagus, jnniper,nce-straw, m an di oca plant, 
graminuos. For cerUin piilpu,tL& refuse from breweries^ 
brati, sjibdL tai), and spent dyewoods, aud seaweeds mitj' 
be employed.— Joliu Smith and James Holling^orthi 
for iioprovomeiits in treating Siirat jute, gunny, or 
sugar bagging. — Hippolyte Victor Piuoridel De 1ft 
Bertoche, for paper from asphodel root (yoid),— FranciB 
Parkar (prov. pro.), for the batilin or stalk of tbs 
potato plant. — Richard Archibald Bi'uoman, for pra- 
paritig the iibrea of French beans, scarlet ruunera, ft& 
(void). — Alexander Brown, for applying the fern or 
bracken plant, or plants comprehenduil under Ihs 
cryptogamio series. — James Niven, for the comraoa 
broom plant and the w^hin plant, Cyluite scoparivt, 
and Ulex EuTopaa (void). — John Cowley and Danial 
Peyton Sullivan, for ini prove ineuts in the mannfiictDia 
of paper from straw. — Jean Pechgris De Froutin, foe 
pulps from the acacio-tree, various kiuda of lupiog^ 
the plant called Bryonia, t^e stalks of tlie plant called 
topinainber or Jerusalem artichoke, and the stalks of 
the different kinds of ildiwntkas or sunflower. — 
John Henry Johnson, for employing the waste cv 
residual beetroot, ^ — Lazare Oohs, for the luanufactuia 
of certain kinds of paper from the refuse and cuttings 
of leather during the opei^ation of tanniuij, — John 
Louii) Jullion, fur paper from the fibres of the banana 
and plantain, from waste or presaed sugar-cane, and 
IS water flags that abound in warm coantriea 
(void). — Francis Burke, for using the plantain, banana, 
and the aloe. — Giovanni Martenoli de Martinoi asd 
Juan J'rauciaco 0. de LaiUifo!: tt\e emijlojiuent of sea- 
TTfled.— -iBimon Kugene Grabrie\ Smoajto^ 
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Q part plants of the fUmily Sparganium for ra^- 
TiMfaua Horton and Thomaa Korton, for \mug spent 
Ml. — Robert Martin aud John Cowdery Marti 
mprovements in obtaining pulp from wood. — Williai 
Vnnsnd Gilbee, the empioyoieiit of dog's graas (void). 
—Francis Moll, for the enijjlojment of the stalks and 
iema of the potato, and the leaves or fibrea of the 
ir-tree, aod other conifers. — Theophilua Henry 
s Kelk, for the use of the bark of elm, of lime, 
»f poplar, of willow, and of maruhmallow, canes, 
reeds, the leaf-stalk of horseradish and the 

It of horseradish, the shrubby cane or rod of 
nwrahmailow. — Hichard Archibald Broouian, for em- 
jiiiyiag the root of the asphodel plant.— John Lilley, 
m a plant, the growth of West Africa, 

B Cameroons by the name of Mediukey. — Frederic 
[lOtteri, for the bark of trees of the Morua fiwnily or 

n (Toid). — Charles Mabury Archer, for seaweeds^ 

d fresh-water weeds. — Joaeph Barling, for the 
Bf the hop-plant {Humiiiiia luprdua). — William George' 
ptankett and John Bower, for 7m pseudaeorua, 
nonly called the yellow flagger; t\\e ArUiuitibardanOti 
at voolly-headed burdock ; the' Tussilago farfo 
tommoD coltsfoot ; the Beta vvIgarU, red or white 
beet, or mangokl wurzei, and turnip leaves 

Kim. 

Id lSfi6, Claude Louis Fariael, for grass or bay, and m 
iimilAr plants used as forage, and also from weeds and ■ 
lither herbs. — Herman John Yan Den Rout and'fl 
Brown, for making pulp from shavings of ■ 
\tmiiiier, mixed with ropes, raga, Ac. — Lazate Oii\vs, Sot 
inteM) iiada of paper tvom the refuse oS taaael 
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leatlier. — Jacob Smith and John Liintley, for b 
tLe sunflower plant (void). — JoLn Cowley, fur in 
ments in the maiiiiJacture of paper from atrt 
(voidj.^Jamea Hiven, from tlie bark of th 
Ulmus Ev/ropftvs, and the lecistera formosa. — E 
John Van Den Hoiit, for curriers' Bhavinga of B 
or hides, with a certain per-centaga of palp from n 
&C1., or ofikia ftud cuttings of all' kiudn of lea 
mixed witii testile materials. — William DenDy 1 
and Victor Toiiohe, for using the stem and li 
sugar-cane, Indian corn, and buli'ushea, and the 
rial called bass or bast. — Charles Armand MeBS| 
Abit, for treating the plants ligneura spartinm, ^ 
tmuidBd-ma, Cliammrops ftumiiis, and the plants m 
geaer&Geniila ani Stipa. — JohnCowley, improvend 
in manufacture, from straw, &c. — Thomas Routla 
treatment of Espariio and other raw fibres. — Jog 
Horton and Thomas Horton {prov. pro.), for | 
spent tan. — Robert Hauharn Collyer, using the n 
and substances extracted fruoi the genua Beta, t 
beetroot, mangel wui-zel, ifco. — Adolpbe Aubril, a| 
tion of the residue of the bryony root. 

In 1857, Frederick- Burnett Houghton, treaty 
of fibres by heat and pressure. — Lewis Hope, appl 
the inner bark of the birch and maple, — I^uts j 
Alarie Siblet, for an improved pulp for paper, by in 
in certain proportions, chloride of lin 
Dated colours, linseed oil, gum copal, acetate of lea 
pentine, essential oil of turpentine, nut oil, cotton, J 
■white lead, wheaten flour, — Peter Wicks ar 

' Oonhtoa Ghislin, applying Juncua serratus, f 

■^^oe arborese&u, &o. ;8aiiE 
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lilt, Tutrvoso, humilis, -papyracea, i;o. ; Tulijia bey- 
ma, &o., plants of South. Africa — Lucius Henry 
OCOW, paper pulp from Zoatwa, otherwise named 
Bck grass, or wi-eok grasB. — Eobert Hanham Collyer, 
improved method of preparing thn residue of beet- 
)t> ice. — Willinm Edward Newton, manufacturing 
per from wood, or other ligneous or fibrous Bub- 
iBoes. — Josiah Wright, Alfred Wright, and Fraacia 
ibertB, employing the stalk of the rhubarb plant. — 
GSeorge Plunkett, applying the bark, leaves, 
stems of the Lavaiera arhorea (tree mallow), other- 
a called arboreuni marina nostras ; also the vine or 
.w of Hwiadus Ivpulut, or hop-plant, and Tri/of'mm 
teneerepens (common red and wliite clover). — David 
inatadt, making pulp from leather or any kind of 
to he UMid with or without rags. — 
ih Gibhs, a method uf treating Plwrmium tenax. 
Somaiu Iguace Charles Dubus, the residue of the 
itn or roots of the lily tribe ; the lily known as the 
rk's cap IB preferred. 
In 1858, Jean Theodore Ooupier, for treating straw, 
!, reed, dwarf palm, maize atem, jute, iSic, for 
lufaoture of paper. — Robert Hanham Collyer, for 
rements in making paper from straw. — Joz6 
the application of tlie fihroua textile plant, called 
Anbia " Dis.s," or in Latin " Aruudo festuca patula," 
ty botaniatB " Featucoides et donax tenax," — 
shael Henry, the resulting products of improve- 
■ts in dyeiug and tanning, Buch as spent tau and 
! stuff. — William Edward Newton, improved 
thod of /'re/.iaring wood palp. — Pliilip Dttv\e& ' 
&r applying the reaidue of mi^ar-i-A ua a.nA 1 



154 



) UWDEVELOFJtD BtJBStAi'Cisf 



I 



other canes.^ — Donald M'Cnimmen, marini 
heath, or heather. 

Xn 1859, David Lichtenstadt, for converting b 
and the like Bubstancea into yuli', — Frederick I 
the leaves or fmit of the " citrus" plat 
generally known as the citron, the orang 
lemon. — Leon Caatelain and Charles Frei 
serol, the liquorice root- 

Mr. W. G. Phmkett, and J. 0. Bower, Esq^ ' 
obtained a patent for tlie manufacture of paper J 
textile fabrics from th« following plants— Tia.J 
yellow iris, or comriioQ Hagger ; the burdock^ 
coltsfoot, and from the leaves and etem 
white beet and mangold wurzel ; also from the « 
of Swedish, Aberdeen, and other turnip \ 
have seen specimens of paper and millboard mai 
tured by hand from several of the foregoing j 
aud of tibre from the iris, or yellow flagger, ■ 
appears to have a]l the properties of the I 
The iria contains a large proportion {at least 7 
cent.) of paper material. 

The graceful and useful bamboo is the soi 
supply in China. The paper made from its c 
sufficient to meet the common demands of the C 
It is, for thtiinoat part, of a quality unfit for Euro 
books aod newspapers, but in some places the art 
manufactured with such care as to aoswe 
foreign writiug-paper. The Anglo-Chineae n 
however, find it better to import their material | 
England. The paper mulberry abo contributes to tl 
paper deniand in China, ttodaodoea rice-straw. Boes 
the reader inquire wliat Xieoomea oS tiaa c»iMA. tii^ 
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lUiei', fiil!eu-ulF gaiiDCDta of tlio uncounted iiiillioDS J 
«f China } 1'he world of lettera cau derive uo nid J 
in Ohineae rags until leather becomes more abundant 1 
that oountry. Oriapin t'laims them all for soles : 1 
e flhoea of Chiiia have solea an inch thick, formed J 
euit&bly-prepared paper-ragx, fixed with a thin strip m 
leather, I 

Ibo leaves of Indian com {Zea mays), have often ' 
lan experimentalized on, and recorumended as a paper 
UBtacial, but have not jet come into general aae. The 
iply of this waste substance might be very large. 
B dliief use of the leaves, &o., hitlierto, has been for 
iDg purposes, stuffing mattresses, and wiapping 
ige& When we consider the enoriiiuus crops of 
Ee in North America alone, the material, if i 
BaDded, might become profitable. Recent esperi- I 
its Lave pruved it to possess, not only all the ordi- I 
f qualities necessary to make good paper, but to be I 
la U&iiy respects actually superior to rags. Indisa I 
Wilt it is true, cannot he grown except in countries ] 
'ibh a certain degree of tumporature — at least, not 
lith the proline result of warmer climates ; yet tha 
lUot b of frequent occnrreac« all over the cuntinent 
£iirope, and can be easily cultivated to a degree 
>re ths.u sufiicieut to i;atisfy the utmost demands of 
e paper market. Besides, as rage are likely to fall 
price before long, owing to the extensive supply of 
resulting from this new element, the world of 
and readers would seem to have a brighter 
ire before it than the boldest fancy would have 
^ed « very abort time &go. This ia not t\\e traX. 
ifapsr into been oiaau&ctured trom the \i\aA6 < 
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of Indian com ; but, strange to say, tbe 
and required to be discuvered anew. Aa early u 
seventeenth century, an Indian-corn paper- manufal 
was in full operation at the town of Eievi, in J 
and enjoyed a world-wide reputation at tlie tii 
with tile deatii of its proprietor the secret e 
have lapsed into oblivion. The manifold s 
subsequently made to continue the manufacture | 
always baffled by the difficulty of removing t 
ciotiB, resinous, and glntinoiu matters contained i] 
blade. 

The recovery of this prooesa has at last been « 
and is duo to the researcb of one Herr Moi'itz Dift 
a Jewish writing-maater io Austria. Having 1 
himself for some time in experiments on Indi 
the ingenious discoverer had at length been r 
with the desired results of liis labour ; and a 
his method on a grand scale, which was mad« 
Imperial manufactory of Schlogelmiihle, near 
(Lower Austria), has completely demonstrateda 
certainty of the invention. Although the maehl 
arranged aa it was for the manufacture of rag p 
could not, of course, fully answer the requiremei 
Herr Diamaut, the results of the essay 
favourable. The article produced was of a ] 
of texture and whitenesa of colour tliat left noi 
be desired ; and this is all the more valuable fi 
difficulty usually experienced in the removal < 
purities from the rags. Knots, and other ineqiu 
of surface, so frequent in the ordinary paj 
which give so much troiiWe in. "ptTOXAti^, tV\« c 
^^J^^^entirely free from, 8.^4 ^^»a " 
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iterial undergoing any special process to atlain the 
aired end. 

Another great adyantage, and this in an econo- 
eal point of view, is tlie reduction of the steam 
irar required in the manufacture bj (me third of ita i 
ssent amount, in consequence of the material being I 
hiced to pulp b; chemical, and not, as at present, 
leduaical agetiey. The present proprietor of the 
iventiou is Count Cai-I Octavio Lippe, of Wi 

, who has bought it from the originator, and 
HD- Bereral experiments deduced the following re- 

1. It ia not only possible to produce every variety I 
paper from the blades of Indian corn, hut the pro- ' 
leb is equal, and in some cases even superior, to the 

manufiictured from rags. 
<Si The paper requires but very little size to render ] 
iiflli &r writing purposes, as the pnlp naturally ci 
ina a Jorge proportion of that necessary ingredient, 
t&A can at the game time be easily eliminated if I 



S. The faleaclting is effected by a very rapid and 
bH« process, and indeed, for the common light-coloured 
■paper, the process becomes entirely i 



■4. The Indian-corn paper possesses greater strength 
id tenacity than rag paper, witliout the drawback 
[ brittleness, so conspicuous in the common straw 



No machinery being req^uired in the mamifactat« t 
of this paper for the purpose of tearing up the v 

" / Had reducing it to pulp, the expense, botV «l 
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point of jjower ami time, is far less than is neoessaiy 
for the prnUuction of rag jiaper. 

Count Lippe having put himself in oomnitmicatimii 
with the Austrian Government, an imperial inairo- 
factnry for Indian-corn paper (maU-haim papier, am 
the inventor calls it) is now in course of conatrtio- 
tion at Pesth, the capital of the greatest Itidian-com- 
growiag country in Europe. Another mannfaatory i» 
already in fidl operation in Switzerland ; and prepa- 
rations are heiog made on tiie coast of the Meditar- 
ranetin for the production and exportation, 6n a i&rgo 
scale, of the pulp of tins now material. 

It is not merely the hiades of Indian com, but thOi 
leaves, the tassel, the sheathing of the grain, the oob,ftDd' 
the stalk might all, I helieve, be utilized by the paper'' 
manufacturer. A I'eference to the list of paper inaterialtf 
patented, already given, shows that this substance bBV 
often been taten into consideration, bnt never av< 
yet been obtained in quantity, or manipulated upon 
satisfactorily. Let us hope that a great tralfic wiH 
arise in this cheap and useful material, and ttut^ 
English vessels will, before long, be freighted with ship- 
loads of books and papers in /uturo. In Braudea- 
burg, with its indifferent soil, and where the temper** 
ture is certainly not higher on the average than that 
of Great Britain, Indian corn, though a novel intro- 
duction, may now be seen on many a sandy acre rear- 
ing up itd broad leaf-hlades to a height of half a dozea 
feet or upwards. 

Another wild plant which has lately come into 
^neraJ use for paper maTm^aotoce \a owe known 
aa Alfa (Slipa ieftaciasiina), "Ea^a.tto, a^rato^et'" 
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ScFentl Bpeeies of this gi-aas grow wild on both I 
i of the MeUiten-anean lor about five degreoa 1 
F longitude, aod are particularly abundant i 
B ^e seaboard provinces of Algeria. They are fumid I 
D arid, rocky soils, having bases of silica a, 
tia the herbaceous Btalka of eajiarto liave heea I 
1 textile for centurieH, far ropes, mats, satidala, J 
:. ; alao in the manufacture of r coarBe J 
Lygviiia wpartnvi, Stipa giganiea, S. barbata, 1 
|< sA^er speciee, are also employed. 
tht atCeutioD of the French Oovemment has for 
a past been directed to this plant as a Bubatituta 
the London Exhibition of 1851, 
Baplee of alfa, as well as paper made from it, wers 
irian section of French products. 
■ C0Dsea|ueiice, however, of the difficulty of trati!<port, 
mpeifect methods than eni]jloyed iu its pre- 
aium, little progress was made ; but the recent 1 

s ettactmeiits iu Euglaud respecting paper, 
i the increasing prices of rags abroad, have caused 
manofacturera here to pay more attention to this 
|Dt| and experience has ]iroved not only its eupe- 
srity to straw, but its perfect adaptability to making 
paper, either by itself, or when mixed with straw or 
rags. 

, The efforts which have been made to utilize more 
illy the herbaceous atalka of this grass hare been 
Kitb the most beneficial results, and for 
: pulp it haa been foand eitceedingly valuable 
icing paper of great strength and tenacity. 
) puper-mill has been established at Av\)a, neat 
^^^M6ar (hiiy paper, one ci£ b" be oVAeeh 
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journals of Algeria, is now printed on paper o: 
origin, made of the fibres of alfa, diaa (^Arundo j 
coides), and of tlie dwarf palm i^Ckamarope h 
all wild plants, met witL in abundance. 

The prosecution of au export trade \ii tltese fi 
wae long retarded by the stringent customs regt 
of France. 

M. Michel Chevalier, some years ago, pointed 
that the man of buGiness-euterpriae and capita 
Algeria was placed in the same tantalizing dtuatM 
Sanoho Panza ia the island of Barataria : 
sence of a table cohered with dainty vianda, 1 
coutiuually arrested by the command of the ( 
who prohibited his touching the various delit 
which tempted hia appetite. 

" The plains of Algeria," wrote M. Chevalier, " 
without culture, a plant excellently adapted foe ma] 
pager of the first quality ; this is alia, or espl 
The importation into France is permitted i 
rough state^that is, with the stalks or stems tied d 
bundle?, like forage. From their excessive bulk, | 
scarcely possible to transport them profitably any d 
distance, or to ship them ; but when, by maceratiol 
is made into a pulp, and greatly diminished in wq 
and bulk, so as to be conveniently transportable, 1 
prohibited in France. The time is coming, howH 
when France will be open without duties to all J 
rian productions." 

Kecent measures, taken by the Minister for Alg 
have greatly modified the customs regulattonn 
^ench colonies. All its natanl products, andag 
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ty of its indiixtrial and man n fact tired i^roductB, 
now freely admitted, 

Qw alfii, in its wild state, grows in a. tuft or clump, 

Wliiob only such stalks m have come ti> iDnturity and | 

&I1 of sap ought tu be gathered. If gathered too 

^i it produces a transparent fibre, with immense 

Ito ; if, on the other hand, too ripe, the vonstituent 

BCttts of silica and iron are with difficult; removed. 

i 'proper months for the harvest in Afnca are, 

April to June. It must be gathered by 

^uidleft to dry for a week or ten days, before being 

rted for packing. From the green to the dry 

» it loses 40 per cent, of its weight ; but evoQ in, 

latter condition it ia so ciimberHOuie that when 

loose bundles, one ton weight occupies 

four to five tons space. When placed under a 

Sratilic pi'eas, however, it can be packed iato 

^ with iron hoops, which redace it to half the 

are volume, uh far as space is concerned, each 

b Averaging about 2^ cwt., and 10 hules weighing 

ton. When thus compressed, the alfa fibre can 

tmii<ported not only with greater facility, but this 

packing (resembling, in fact, bales of 

led hay) keeps the fibre clean, and reodere it of 

stowage. 

Tn the above manner, conaiderahle exports have 

taken place to Franco and Belgium, where its 

lis every day increasing ; and it is now introduced 

m the English market in the isame form, with the 

tliction that tlie superior advantages of packing, t 

D gm conditio!) and quality, will not fail to att'nch 



the notice of paper-ijiannfacturerB. The method o( 
treatment for paper is now so well known that any 
detailed statement is unneceasary. 

The chemical constituents of the pl&nt are M 
follows : — 



Tallin 



iog nrntter 
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Salts, forming the naliea of the Alfa 
Efrper fibre . . 



M. (le Paravey, in a recent communication to tlH' 
Academy of Scieoces, Paris, called the attention (rf 
the members to a plant from which an excellent Idnd 
of paper is made in Upper Scinde and to the north 
of the Himalaya mountaios. This paper is muob 
used in Thibet, and amongst the native hankers cS 
India; and its employment is referred to hy Moor- 



AVhen it has beoonra 

can he made np ag^u and 

question is tlie Jiuteut 

in this country as butcher'j 

e quantity ia 



croft and other tra 
soiled and written ui>on, 
rebleaehed. The plant 
amtleatus, commonly kno 
broom, which is met wil 
most woody districts. 

A paper read hy Chevalier Clansaen, at one of tha 
meetings nf the British Association for the Advanca- 
ment of Science, oa plants which can furnish fibre for 
paper pulp, contained some interesting information. 

" The paper-makers are in want of a material to 
nepJace raga in the raaT«i?actn.Te cS ■^^c, and I havo, 
therefore, turned my atteiitvDii to ^* iisife\wfti. 
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e fcliia matter more coiopi'ehoiisible. I will e 
I the paper-makers want. Thej require a 
M^ial vitli a strong fibre, eciBily bleitclied, : 

iiited supply may be obtained, I will 

r eatimerate a few of the tliSereut subetanceB wtiicli 

[ have examined, for tlie purpose of di^covoring a 

BIpeT-Bubstitute foi' rags, containing about 50 per cent. 

f vegetable fibre loixed witli wool or sillc, wbich are 

led by tbe {ut^ier- makers as useless to them, and 

il tliousand touB are yefl.rly buiiied in the maiiu- 

Dttire bf prDRRiale of potaah, By a simple prcKees, 

h conBists ia boiling these rags in caustic alkali, 

B animal fibre 13 diaaolved, and the vegetable fibre 

pSTiUlftUe for the manufacture of white-paper pulp, 

V bark of Corcfionu Irtdicus, produces b 

r pulp of inferior quality, bleached with difficulty. 

Mire, Phormnijn. tenax, and banana or plantain fibre 1 

ahemji), are not only expensive, but it is nearly 1 

bleach them. The banana-leaves con- 

per cent, of fibre. Flax would be suitable to 

e rags in pa per- manufacture, hut the high price 

I iwarcity of it, caused partly by the injudicious 

11 which it is cultivated, prevent that. Six tons 

if fittz. straw are required to produce one ton of flax 

\, Biid by the present mode of treatment all the 

\ lost. By my process the bulk of the 

ris lessened by partial cleaning before ret- 

rebj about 60 to 60 per cent, of shovea (a 

3 cattle-fuod) are saved, and the cost of , 

luced. By the foregoing it will be, &wu J 

t Voe Box phut on// produces from 13 to \5 \ 

All thai, X luhve said a 
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is applicable to homp, which produces 25 per c< 
pulp. Nettlea produce 5 per cent, of a very b 
and easily -bleached Gbre. Falm -leEtveiS contaiiL 3 
40 per cent, fibre, but are not easily bleachctd. 
BromeUaceve contain from 23 to 40 per cent. I 
Bonapartea juncea contains 35 per cent, 
most beautiful vegetable fibre known : it cciu]<t| 
only be used for paper pulp, but for all kinds a 
niifaoturPa in wbicb flax, cotton, silk, or v 
employed. It appears tliat tbis plant exists h 
qnantities in Au^tialia, atiil it la most desirably 
some of our tar^e uianafacturers slioiild import a 
tity of it. The plant wante no other ] 
than cutting, drying and compressing like ha.j. 
bleacliiiig and hDishing Diay be done here. 
give 20 to 25 percent fabie, aot eaady bleached, 
(efwm from \S to 20 per cent of lufenor fibre, « 
Ueaclied. Tlie inner bark of the lime-tree (2j 
gives a fibre easily bleached but not veiy stS 
AUhaa and many Malvaeece produce from IS t 
per cent, paper pulp. Stalks of beans, j 
buckwheat, potatoes, heather, biuoni, aud manj H 
plants, contain from 10 to 20 per cent, of fi 
their extractioD atid bleaching pi-eseut di 
which will, probably, pre vent their use. The Ec 
the cereals caunot be converted into white-paperj 
al'ter tbey have ripened the grain : the joints oi 
in the sialks are then so burdened that they wil 
all bleaching agents. To produce paper pulp from W 
they niiiat be cut green before the grain appeara, A 
tbin would probably not be ad'Jimt.B.^jiov 
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Kbat easilj blenched. Of iiidigenoiifl grasses ] 

I contains 35 per eeiit. of jiaper p<il]i ; 

WiDiKtt/lia, aad Canx, 30 per cent, Several I 

I canes contain from 30 to GO [ler cent. o£ I 

Ky bleaclied. Tba stalk of tlie sugarci 

J per eent, of white pulp. The wood of tha 

B. gives a fibre sviitabie fur pa[)er pulp. I made 

ery accidentally, in I8ol,wheu I waa making 

L in my model establishment at Ste|>ney, 

^IjpDdon. 1 remarked tbnt the piuo-woud vata in 

kj[ bleached were rapidly decompused o 

h kind of paper pulp. I collected some of it, 

l^ted it in the Great Bxliihilion ; hilt as, at < 

was no want of paper material, no ' 

^was paid to it. The leaves and top hrancheB 

k flrproduce 25 per cent, of paper pulp. The 

B and aawdnst of wood from Scotch fir gire 

|c.Deat. pulp. The cost of reducing to pulp and 

Jng pine-wood will he about three times that of I 

l^ing rags. As none of the above-named aub- 

M^r pUats would entirely satisfy on all points 

B of the paper-makers, I continued :ny re- 

^^Uid at last remembered the Papyrus (the 

gfltich the ancientH made their paper), which I 

^and found to contain 40 per cent, of atrong 

ftlenb for paper and very easily bleached. The 

\ which was not entirely satisfactory was 

t the abundant supply of it, as tliia plant is 

Lin Egypt. I directed, therefore, my atten- 

uits growing in this country ; atid I found, 

T great satisfaction, tliat the common rwskea 

f Mnd others) contain 40 pet cent. 
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fibre, qaite eqnal, if not superior, to the pApyrus fl^^| 
and a perfect substitute for rags in the mauu&ioti^^H 
paper, and that one too of rushes coutaios mcirO'^^^H 
than two toiia of flax-straw." ^^H 

Colonel Jenkins, in a communication made t^^H 
Agri-Hortioultural Society of India, observes :~-^^^| 
have no end of allied plants in the families Cyp^^^U 
and JiincacoE, and if it were found pruoticable >^^^| 
conntry to reduce the jilants to a pulp, we nug^^H 
ahTe to im[)ort it in liirge quantities in a driet^^H 
packed state ; or the plants might be dried onlji^^H 
then be pressed into bales to be reiJnced to p^^^| 
home by machinery. Of nearly all the Gypervsea,'^^^ 
are made by the natives, and some of theii^^^| 
beatitiflilly white, and there seems but little doat^^H 
might send them home in the state as prepara^^| 
being woven into mats with no small profit, if ^^^| 
to be well adapted for making paper. Mata ar^^^H 
made of various Juucuses, and they ai'e so siuultU^^H 
I have no doubt they can he equally used. I tfai^^H 
also likely that our oommon Phryniwrn dtc&ofa^^H 
(Calcutta mats) might be found serviceable, aad'^^H 
plants of the families oi Marantaeea and ^injfSteraulU 
the Aljnniaa, for instance, and Castuses, of wM^T 
plants there are no end throughout the eastern dift- 
tricta. In Ilernug's work on Paper and paper 
machinery there ia a brief mention of the mode in 
which pulp is manufactured from the bamboo by tha 
Chinese, p. 31 ; but though the bamboo paper maybe 
useful for many purposes, the cheapest article and the 
best will be found amount *Aie gvasaea. If wheat 
«tr»y tSbrda a good piAp to 'ga.^w, \ ^ai!s:^'aMiit 
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ri» Mrnnf woiil J give a better, fov it ia apparently a 
fllBci lODgher sRbutance." 

AiLotber WAste prodnct which bad been attempted 
■o be more extensively utilized is that pest to 
((^rimltiirists, the Tbiatle. A uumber of pei 

d, have been lately employed in the ncighbour- 
of Sens (Yonne) in collectiog thistle- heads for a 
lannfacturer, -who uses them as a substitute for 
There is abuDdauce of this caw material to be 
a cheap rate in many countries. An 
ian paper obaervea ; — " It is so customary 1;o 
and speak of the thistle only as a u 
t coMrpated, that the settler is slow to believe thia 
oci-ilespised plant can be of auy value. It is a fact, 
>irever, worth uotiug, that horses and cattle 
[Oeedingly fond of the thistle. It is true they will 
It crop it aa it grows froni the ground ; but thia is 
mply because the sharp spines or prickles with which 
IB plant is studded injure the animal's lips and 
BUtb, and prevent him from chewiug it. 
tthiatles be cut down or rooted up, and allowed to 
I exposed for a day or two ; the spines will then 
and become quite soft, and in this state horses 
cuttle will prefer the thistle to almost any kind of 
no food. Within these few days past, we have seen 
Mas rejecting nch grass-feed indulge themselves 
thistles whiuh had been rooted up a few days before 
1 had become soft, and there was no mistaking the 
with which the animals were feeding. A. 
an in thia neighbourhood, who had noticed the 
I of the boree for the thistle m this state, 
the Mteniag qualities of the plant, is e 
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tomed to leave a quantity growing in Lis paddock, whid^ 
he cuts when young for use. Both horses and cattlei 
with an exercise of instinct which almost amounts to 
reasoning, have been known to trample on the thiaUe 
when growing in the ground, for the purpose of 
crushing the spines, after which they will eagerly eat 
the plant. It may be observed that the thistle which 
abounds in these districts is of the variety known u 
the Pampas thistle, and was originally introduced from 
South America, the seeds having been probably con- 
veyed entangled in the manes of imported horses. 
The plant is of a very succulent nature ; and, since it 
seems almost impossible to extirpate it, it would be 
good policy, at all events, to turn it to some usefdl 
account, as may easily be done by any one who will 
be at the trouble to try the experiment." — GovJbwm 
Chronicle, 

In Head's " Rough Notes of Journeys across the 
Pampas," he states that he passed through a region 
covered for 180 miles with clover and thistles. In 
winter the leaves of the thistles are large and 
luxuriant, and the whole surface of the country has 
the rough appearance of a turnip-field. In spring, the 
clover has vanished, the leaves of the thistles have 
extended along the ground, and the country still looks 
like a rough crop of turnips. In less than a month 
the change is most extraordinary : the whole region 
becomes a luxuriant wood of enormous thistles, which 
have suddenly shot up to a height of ten or eleven 
feet, and are all in full bloom. The road or path is 
hemmeU in on both sides •, t\\^ N\ft>w ia completely 
obstructed ; not an anima\ \a ^o V>^ «fc«a. \ «si\ >iJEia 
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e tHstles are bo close to each other, aiiJ so 
t, indeiiendent of the prk'klea with which 
trmed, they form an 
n growth of these pl>it 
^h it would be au 

taj, unacquaiuted w 
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factures. It may bo used either greflri or dry ; i 
paper, it goes through a. process similar to that i 
raga are subject to, und if for manufactures, like t 

The common stingicg nettle has a splendid t 
and in Germany haa- been made into first-cluss p 
The world is so prosperous, bo well to do and ^ 
dreaaed, that commerce cries in vain for rags to fl 
the paper-mills. And here are millions of r 
the green material — the much-abused and long a 
lected nettle — ^idly growing in our very ditches. 
now this thing of ditches shall be gathered and ate 
and daintily manipulated, and come forth to the ^ 
In its revealed self, the whitest, purest paper ! 
that would squeal at a touch of the saw-edged li 
the nettle, calling it a cruel odious thing, may n 
her hand on the purified leaf, and, tracing t 
gentlest thoughts for eager, happy eyes, may 1 
the common stinging nettle. 

It has been proved, theo, that paper can be 11 
of almost anything, — from the biirk of treea, the (t 
of the Asclepiads, whose raukuess is one of the g) 
nuisances the gardener has to contend with,- 
flajt, or cotton waste, — sen-weed, the tendrils c 
vine, beetroot refnae, cabbage stalks, potatoes, i 
shavings and sawdust, — ferns, grasses, nettles, i 
peat, a substance covering hundreds of thoi 
square miles in Ireland and other paiiB of En 
have seen samples of beautiful drab-coloured pid 
made in Western Canada from scraps of leather, a 
and rags. 

Tiiere are thousands ai ^bioua niaterialB i 
wopld of nature that the art, oi maai gan v 
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foip, mil slia[>e into paper. The very waapa witli I 

If veik niflnilibles construct their puper nests as a I 

BKonfor biin, w]jile oceaa and river, hy their action ■ 

• Triable substances, show him the adaptability of I 

Rttin plants to felt and cohere into paper inateriaL ■ 

i htudred substances are ready for trial round any I 

B^BOoniitry residence, some of which would succeed, ■ 

TdoIi of the great pressure might be relieved as to 1 

■terial, if coarse and coloured papers were more I 

tnerally used. I» America many substances are used I 

M paper- makers in England do not dream of ; such I 

I narsh-hay, oat and barley straw, caue-bi'ake, I 

ll£an-com stalks, and woollen refuse. These are I 

lixed up with a httle strong fibre, and every pound I 

f iDch snbstaucea releases a pound of material tit to I 

tuifj and bleach for fine papers. I 

Tudeties of fibres adapted to replace I'ags in tbe I 

lUiafacture of paper could be had in great abundance J 

I ^Trinidad- The coarser qualities are obtainable ] 

I enormous quantities from the palms and other I 
plants. A ayatematical botanical ex- 
Mtioii of the colony would allow its natural 

hcta to be favourably contrasted in quality and j 

ntity with those of a similar nature from the I 

tifl, with whose shores communication, at all times I 

, ia occasionally liable to interruption from I 
r political causes. 

She uses of paper in Japan are innumerable, of ' 
h the large collection seat home by the Japaueae 
mment, through Mr. Rutherford Alcock, to the 

■tRbatioaal Exbibicioa of 1662, aSbida a BiriVmg J 
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The Japanese paper hand kerchief a will be conq 
into iiae here anon ; at least, papei' neck-lcerchy 
Bcarre, or neck-ties, "iti almost every coloar i 
pattern," are among tLe latest of those invea{^ 
for wliich Mr. Gladstone and his removal of tlial 
on paper must be held responsible. It is not pa 
neck-ties alDne, however, that are now advertisM 
the latest ooveltj in the paper-drapery lin^id 
"paper bands for clergymen and merabera of (I 
bar," — especially those " members of the barg^a 
dare say, who have plenty of room in their egn 
brief-bag3 for a stock of paper-drapery. Thwft,'^ 
also " paper shirt-fi^oiits," " paper waistcoats," " pA 
hats, waterproof," and " paper bonnets of the Id 
fashion, trimmed with paper lace and paper flowefl 
hesides " paper lace " and " paper lace collars, fl 
and stomachers for ladieSj" and varioiia other forifl 
paper-drapery, millinery, and mantua-raaking. ■ 
tlie paper neck-ties the Critic says ; — " ThejB 
printed in imitation of silk and gingham, 'with M 
exactness as to defy detection, save on oloau 
apection I " The same paper states tliat, at a tm 
meeting of the paper- manufacturers, " some en 
ordinary samples of newly-iniporced Japanese pM 
were exhibited, one of which was of such prodJM 
strength that the material of which.it is comid 
might be manufactured into ropes ; and anon 
which is fit for bed-hangings and wearing apM 
so mnch resembles stuffa of wool and silk that J| 
often taken for them." Thus, like so many oH 
of our Western novelties, we see tWi ■^■^x-Aw^ 
OF linen shoddy, is an Eaatem. iMenfefli, mi^VIIJ 
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4 a new one at all The em b 

0^ of a return to tLe papy f n n Ej, p 

16 of tbe Tery best mat h an pa 

Bftt extensioD of tto papo n 
"Waste paper is now very ra y ed 

DVfeed up ftijain, especially envelopes, old letters, i 
ha Malilary Finance Department at Calcutta recently 
iDfd an order to iha offices snbordirmte to it about 
bflBttle of waate paper. It seems that all the riibbiBh 
the shape of torn envelopes of lettei'a receiver], &i 
1, is to be collected carefully eveiy evening, and 
«*ed away in eome secure place. Thia ia to be doni 
[y antil the close of the month, when the 
(hraoiulatioQ is to be brought out and sold to thi 
Kdftt-te wallas, the proceeds of Hiich sale being oi 
Sted to the Gove mm en t. 

Th* waste iiai)er of the Government offices, which 
k^ented and sold by H. M. Stationery Office, prodaces 
twtat £7,000 a year. Tkia is independent of the 
Une books," printed, but not read, which, after the 
ipse of a certain time, are disposed of as waste paper 
y Mr. Hansard. Many members of Parliament from 
ims to timo ntake a clearance of the files of Parlia- 
liQtit«ry i>apers whicli accumulate on their sheWe^ 
■Aioh are handed over at wattte paper price to book- 
fiHeTa and dealers. A new application of waste paper 
itly come into nae ; namely, the re-woikiiig up 
tf newspaper sheets, either remaining on baud, or! 
Knght up in quantity for the pm:'poac. 
to print broadsides and posters j the large prominent 
bl«ak letters obliteratiDg or obscuring tAie boi^s 
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In tbe offices of bookbinders and paper-mftkere,* 
Dlippinga and B))a.TiDg3 from the plough -knife, a 
Ac, ore sold either for re-workiug or filling fire-gt 
in summer, &o. They are sometinieB naed for fiUiuj 
lowB and cusbioDS. The amount realized &r | 
clippings in many paper "warehouses reaches & )l 
earn annually. There are many waste dealer 
the nietri>j)olia who clear out wholesale the ] 
from newa-roonis, merchants' conn tin g-honses, pul 
offices, &c., and retail it to cheeaemongera, bntc 
and others. 



MISCELLANEOUS APPLICATIONS OFf 
WASTE SUBSTANCES. 
Brewers' grains, the spent malt of the brewery,! 
bought for feeding milch-cows and swine. 

Malt commiuga, the acrospire or shoot of the b 
after being kiln-dried, has heen nsed as a co3ee si 
tute, as well as by formers for manure. 

We do not cook our }ieas in the pod, or eai 
pod8, aa they do in Frauce, although they are sup 
largely to milch-cows in the metro]iolis duiing the ■ 
son ; and van-loads of the pods may he seen carCeda' 
from Covent Garden to the different dairy establfl 
ments. Several hundred females are employed shelfl 
peas in the neighbourhood of the market. The p 
shells have been recommended as a paper iaat«4 
and they have been used fur distilling from in Fra 
A by-product from the manufacture of muatarf 
I a manure-cake made from the huska or bran of ^ 
Tk6 process ol maini£a<AMte v 
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)«wbKt Indicrous. Several loug stocklng-likii hags 
SJled with the brau at the fnctory, anil then piled 
above another in a hydtmiiic press. The pump is 
tbedi And the well-filled stockings arc gradually 
lMS«d flat, while little streams of bland dark 
txiokle down the press into a i-eservoir below. 
le Bction of the press is now reversed, and the cakea 
1 lifted Qut one at a time, and handed bj the jiresH' 
in to his attendant. The latter, on receiving one of 
m flattened limha, rests ifc on a support and pulls 
' the Btocking. The leg thus exposed to view is 
out the size and nearly the shape of a trior's ajeeve- 
(ttd. Having likened the cake to a leg, the looker- 
I feels rather nncomfortable when the workniai 
ra the edges with a knife ; but the appearance of 
SDaiigled limb is much improved by the operation, 
heoake is now ready for the market, and will fetch a 
iod|irice, as it forms a valuable manure, particularly 
rhad int'ested witli the wire-worm. 
^e mixture of fibre and gluten left in the aepa- 
ttonor tanks, in the process of stsrch-uiakiug from 
^ is Bold at a good price for feeding pigs. As, 
>r, the pig-keepers io the vicinity of large works 
up the whole of the product, a s 
resaeB are constantly at work squeezing 
nutritious material into compact cakes, which c 
til' !i!itlip<l in a comparatively small compasa, a 
i'-iii-LjiiLted to the hungry pigs of remote parts. 

i ijilur the name of ieef or louff, the interior 
netted fibres of the towel-gourd (Luffa ^gyjilica) a 
iwed iu Turkish bathe as a spougu or flesh-scrviWieY, j 
baekettaad nuioua &iioy artiolea are fretjOLeiitV 
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made of tVis eu1i»tai)co in t!ie colonies and 
Contineat, and mftDj' specimens were ahowa 
International Exhibition. 

The rongli leases of tlie chaparro {C-wraiella jti 
cano, Linn.) are very generally nsed ia Trinidi 
Htnoothing tine woodwork, and are preferred 
finish to saiUd-paper. 

Razor-siropa made from the corkwood (( 
Lagopua), from the langne-bfeuf (Aga/iK vix 
from Pterocarjmg draco, and from Aiioiia polt 
were shown in 1 862 from Trinidad and from Doi 

The ashes of the ciiuto-bark {ffirUlla HHi 
Moqidlea sp.') are used to mix with clay to 
Indian pottery in Trinidad. 

The leaves of the potato-plant when roi 
be advantageously employed for thickening 
in dyeing. The leaves have lately met with a 
sale to the dyers of Halhouse, at 35 fraa( 
fiO kilogrammes. 

Mr. Septirans Piesae, the perfumer, in a letter K 
"Journal of the Society of Arts," subsequent 1 
of my papers read before the members, observeatr 

" "With reference to the subject of Mr, Sim 
paper, I ha^'e seen with regret that the garden 
horticulturists waste their flowers, which by a 
application of known principles could be ecoaoia 
Flowering plants are colbivated, but they do not tXm 
find a market. Now it is a real waste not to at^ 
the blossoms which 

' Waste their fragrnace ia Ihe deaarl 

"It is not in Eaglaad B^o&e <Ai».%'Aa»<)i 



1 Jsninica, in St, Helena, and many ' 
r plaoeB, orftiigB-Llossoma and JHBinine-ll< 
y abncdunt, but no effort is maila to save 
1 tbeir fragrance, although tlie ottiis prociirabla 
I them are neavly as valdable &e gold, weight for 
Mid for tliese England pays [iretty deafly to 
Lnd Italy. There ia a steady and regularly 
g demand for the odorous principle 
! by the perfiimeiy I'actiora of England, "Why, 
s of the Biitixh coloniea aupply this ' 



r mnch also remains to be done in the produo- 

1 of wineii, brandy, cider, vinegar, shrub, cordials, 

ind liqueurs of all kinds from tropical juieea 

I fruits. Aromatic wines, witb lasting iKiiiijuets, 

i be made in abundance. Look at the fruits 

h their Inscioua flavour, wliich are bo much wasted ; 

f. poninerase, the pineapple, the guava, the mango, 

nmy-apple, limes, and oranges ; whilst granodilla 

31'ange flowers, and the vanilla, are at band 

Itgiving perfume. Peach, brandy is largely mannfao- 

n the United States. 

t twenty-four hours vinegar may he made from 

eroua trojiical Juices in abundance. 

« production of alcohol might be greatly extended, 

Rice, jaggery, and the palm juice, or 

|(ly, in India, could be extensively applied to the 

iSadion of spirit, which ia so much in request for 

irioas tinctnrea, preserves, spirit-lamps, ethei 

I chemical and pharmaceutical laboratories, for 

olving gnms and resina, preserving objects ol | 

il'iiieeoly, and other p 



4 



178 'irASTK Am U S W: VKLOFKD ISTIDSTlJJClsl ^1 

An excellent cider bererage Taa-y he obtained 9 
the juice of the pineapple by fermentation, M 
LigoD, the early historian of Barbados, witting ■ 
centuries ago, speaks in raptures of it : — "The J 
and best sort of drink that this island or the vfl 
affords, is [says he] the incomparable wine of pia 
and is certainly the nectar which the goda drinfce^ 
on earth there is none like it ; tind that is madl 
the pine juyce of the fruite itself, without commixn 
of water or any other creature, having in itstfl 
natural compound of all tastes excellent that .■ 
world can yield. The drink [he adds] is too puM 
keep long ; in three or four days it will be fine ;'! 
made fay pre^ug the fruit and atrayning the li<]l 
and it is kept in bottles." I 

In Mesico, a most nourishing and reB-eahing ba 
rage, known as tepiichu, is compounded of pinead 
juice, parched corn, and sugar. fl 

How little attention has been paid to the tfl 
in suGcades, jams and jellies, which hj « 
lusciousness, purity, whiteness, and clearness, mfl 
surpass anything produced in Europe, and coul<n 
sent from our colonies in large quantities at a n 
cheap rate. A new era ought to be opened npJ 
confectionery from the West Indies — an art wlfl 
seems to have been intended in particular for islaq 
producing in luxurious afaundance sugar, and all4 
rich and palatable fruits susceptible of prepaiakfl 
Bordeaux, Marseilles, Spain, and Greece have, am 
I remembered, established an immense trade for t9 
dried fruits, and witVi aagiw: (i\itttYn.Bd a.t eecond-ha 
' The loflDner in whioli a Wge tioAe m fanhga»B 
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billy be carried on is bIidwh in the commerce i 

1 fifom the Azores and Portugal, in grapea, 

-.es, and otber delicate fruit frotu the Con- 

i pineapples froto the Bahamas and the 

a, Driad fruits of Tarioua kinds might 

le&tally tried from the colonies, and the 

■ Arts has repeatedly endeavoured to etimu- 

;xperimenta in this line. 

li also are raanj localities in medien/na/plaTiie, 

I properties of which are well knowii to the 

i Central and South America {larticularly 

( these, and Mr. Bertbold Seeman, in hia 

^Dama, has recontjj given a long list of new 

trial hj our pharmaceutists, which are 

led aa febrihiges, purgatives, tonics, emetics, 

inti<syphiUtic3, antidotes, &o. The soil of 

mtries ts almost overrun with those plants 

• different virtues. A correspondent in 

e ; — " I have lately heea using the 

)Qrd (Tric/iosanCJiei palmata and T. eiiea- 

ka), with much success aa a febrifuge. I shall be 

some of this herb, together with my 

i Hid remarks on it. I have just begun to 

Ajeot the indigenous plants of this island to direct 

il experiment, with a view to aac3rtain their 

Mpeutic effects." 

b'Among the foreign products at the Intcrnatioaal 

ibitjon of 1S62 we find extensive collections of 

mil wild plants, &e., from Japan, Qbina, India, 

(1 South America, of the properties of which scarcely 

g is Jcnowa here. 
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ECONOMIC APPLICATIONS OF 

SEA-WEED. 

The value of sea-weeds to man, whether in agri- 
culture, the arts, and even as articles of food, is 
considerable, but yet this extensive field is compara- 
tively unmirnered. 

A very interesting ])aper was read on the applica- 
tion of sc*a-weed by Edward C. C. Stanford, F.C.S., 
before the Society of Arts, on the 12th of February, 
18G2, from which I shall quote, by the author^s per- 
mission, many interesting details. 

Sixty years ago it would have been difficult to 
persuade a botanist to include one of the Marine AIgn 
in his herbarium, so worthless and insignificant were 
they then esteemed ; now they are numbered amongst 
the choicest dried collections from the vegetable 
kingdom. The seiiside-loving public, who seek health 
and reluxatiou in marine breezes, have ample o])por- 
tuiiities of seeing them in the freshness of life, and of 
watching their growth in the shallow pools that are 
left by the receding tide on our coasts ; and we have 
all become familiar with their diversity of colour and 
delicate beauty. But as the beauty of the algae has 
been desi)ised, so their utility jippears to have been 
generally discredited. The Latin poets gave alga the 
prefix of instills, and Dr. Johnson has been often 
quoted, ])erliai)s rather unfairly, as having included 
them in his " plants that are noxious and useless." 
The first ini})ortant ap\A\ca.\)\0Tv of ^&- weeds was 
made about the middle oi W\e \«^\. Cievi\.uY3 \ \\. ^\i- 
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I burning t1iem for tliu ash, aa t 
; \mi barilla firom abroad eotereit oitr market^! 
I the tall chimney of the alkaii-worta 
ntpelition against them, and sea-wecilD were agaial 
K • disoonnt, Then the discovery of iodine ' 

i, and the burning of aea-weeds became a necesjuty jj 

A men now we are mainly indebti:J to thia 

; for the means we possess of bi.>rrOB 

n's light to paint his own imagi>. NevertheleRs, itl 

L be admitted that the chemistry of tiea-weedf 

, btit imperfectly stadied, and by far the I 

irt of the rich wreck of marine vegetation | 

ndeposited on our islunil shor 



L fii^t review the various apjilieatione of si 
K|ffeB(U)t made, and then proceed to point out I 
Ijioethod of bringing our marine harvest tofl 
pnal bam. I must premise beie that under'] 
term sea-weed, I includa all plant* J 
{id the sea and thrown up on the shore, as XA 
Hpeak of Home that are not true algse, 1 
Bent principal economic ap|)li cation 8 of si 
■e, aa food, or medicine, and in I 
RCture of kelp ; but we may notice also a few 
roggested iihch, retrospective and prospective. 
I .i8a>«xeti as Ma/nwre, tfcc— The value of sea-weed as 
appreciated in the Ohitnnel Islands; 
"vraic," as the weed is there called, 
I DOQsidered so valuable, that special laws are en- 
i for its regular collection and fair distributioi 
[[st the agriciiltttrists, many of whom use no oiUer J 
"J'm'at de vraic, point de AflMgord" (^no b 
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weed, no corn-yard), has passed into a IochI p 
The aea-weeda are of two kinds, vraie venatU 
vraic seie. The former ia the drift-weed cast a 
the stormy sens, on their sandy but rock-4) 
shores : this is the most valuable, consisting c 
of Laminixna digitata and L. soccAortJio, »ery ri 
iodine and aalta of jwtaah. It is allowed to be a 
up and collected all the year round, from sum 
sunset, tbe time beiag prolonged daring the 1i 
to 8 P.M. Thia ia the couatant emplojmeat c 
cottagera on the coast both of Gnemaeyand Jers 
tbe coUeution is at its height in stormy weatber.l 
work is very laborious, the large wooden i 
being often torn oat of the bands of the w 
tbe waves. Tbe beautiful sandy bays wiiicb a 
these islands are tbe scenes of their toil. Tbe ii 
either thickly spread an tbe land, and ploi 
freab with a deep plough, or dried i 
burnt on the cottagers' learths as fu 
on account of the cheerful appearance of tbe fi 
its pleasant odour, but because tbe charred a 
produced sells at Gd. per bushel for manura ■ 
fire smoulders quietly ; it is never extinguished 
constantly renewed, and the whitest of all i 
ascends night and day from the rude cbinmeys 
these humble dweUinga. The vraio ade i 
weed,' cut off tbe rocks at low tide, consisting prin* I 
cipally of Fuoaa veaiaulosua, F. aerratua, F. nodoavtl' f 
the time of catting it is fixed by law, at Guenii 
fi-ora July 17th to August 31st ; and at Jersey tw 
a year, commeuciug M&rA VOtV auA Jawa 2Qtb, a 
hstinsr aboiit ten daja eac\v lime, tW eamvoafcH 



JDg is made a regular holiday in both idaada, aad to 
* Jouug " vraiqueura " of both aexee it ii 
$peut festivity. 

mjiuted that aboat 30,000 loads of vraic of 
& kiads are aimually obtained fi-om the rocks aud 
Nifi of Gnerneey and the adjacent email iaiand of 
" TO, Tallied at J3,000, or 2s. per load ; 

a nomiual price, if the value of the potash and 
De alone be takeu into consideration. The quautitj 
I'Baic collected at Jersey ia, probably, quite equal to 
t obtained in Guernsey ; but it seemed to me, 
a, recent visit, that the vraic used was generally 
E^ eo rich, and that more is burnt and leea ploughed 
LlluLD at Guernsey. In one cottage I found the 
nther and all her family employed in drying and 
g weed, compoaed entirely of the marine plant 
3 the grasB-wrack, Zoatura Titaiina (Nat. ord, 
WMotbeete), one of the poorest and most 
MTKmrweeda ; tJie beat front parlour was given up to 
higaition : thla was accompanied by an inauSerable 
VI, which the lady infonned me was esteemed very 
nilhy. Thia is a prevalent opinion amongst the 
WDta wherever Bea-weeda are burnt, 
■B I must coufoss that her statement was fully borne 
t by appearances, if I might judge by the rosy 

fi of her little assistants. She was getting t1 
ih ready ip a hurry to sow with corn on the follow- 
gday, having, no doubt, the proverb before quoted 
her mind. The host aea-weeda are stacked 
Teraey ; a dozen stacks of " vraic veuant" thatched 
t are common objects in a farm-yavd, and BmaW. 
U *rB girea up to its storage when dry. 'Bai? 
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value set on vraic may be judged of by the &ct that 
the inhabitants of Sark, having none on their island, 
import it in fishing-boats from Herm, five miles 
distant ; fifty Guernsey and Sark boats may be seea 
at once at Hei*m engaged in this trafiSc ; and those 
who are acquainted with the precipitous nature of the 
rocks of Sark and its dangerous currents, will appre- 
ciate the value of vraic in that island. ^ Drift weed" 
is also largely used in Ireland, as the only manure for 
the potato crop ; this is interesting, because the potato 
requires a considerable supply of potash. This alkali 
can hardly, however, be required in the Channel 
Islands, as the granitic subsoil would, in disintegration, 
furnish it in abundance ; it is probably the earthy 
phosphates that render the weed so fertilizing there; 
This is borne out by the fact that the lixiviated sea- 
weed ash, from which the alkalies have been removed, 
meets with a ready sale in Guernsey, and is esteemed 
indeed richer, no doubt on account of the increased 
per-centage of phosphates. The agriculture in the 
western islands is also enriched by this manure, and 
some of the tangle is brought into Oban by fishermen 
in boats, and sold at 1^. per load. On the south-east 
coast of Fife it is laid on the stubble at the rate of 
twenty cart-loads an acre, and ploughed in ; the clover 
crop never fails, and this is a crop requiring much 
phosphate of magnesia, an important constituent of 
sea-weed ash. In the Isle of Lewis twenty tons of 
sea-weed are considered ample manure for a Scotch 
acre. The agricultural produce of the Isle of Thanet, 
in Kent, is said to have been tripled by the use of 
thia manure ; and the farma ou t\ift IjoVJtoasi onAaXj^X^^ 



twenty or thirty Binllings more rent jicr acre 
9r» the tenanta have a right-of-way to the aea-coast, 
«re the weed is thrown aahore. In England, 
lerftlly. however, aea-weed ia little valued hy 
ilturists as a,n actual manure, and appears to be 
rather aa sa economical and useful covering 
t tiirnipa and other roots from winter frasts. 
me» object to its bulk and expensive carriage, 
rticnUrly now so many portable artificial manurea 
li offei^d for sale, and recommended so strongly by 
r maDiifacturers as pOfsesEiiig great fertilizing value 
K small compass. There can be no question that 
mgh many of these are good, aonie are perfectly 
i, except to line the [>ocketj of the vendor j and 
^ffttmer would do well to tura his attention to tke 
lil|>oation of sea-weed ash, which really doea contain 
.< the constituents of a good manure in a small 

it 

On many shores, the harvest of the deep is 

;1y looked after and as carefully atteuded to as 

ftt of the laud, and, indeed, the laet is often depen- 

Ab on the former for its abundance. 

All kinds of sea-weed are applicable for manure. 

ftlmany of our coasts, as along the west of Ireland, the 

nrer classes are almost entirely dependent for the 

tevation of their potatoes ou the manure thrown oa 

(ir lW3ky shores by the frequent gales of wind. After 

they may be seen congregating in numbers 

Un the surrounding country, with hor 

-with panniei-s; and the poorest, wlio 

of a donkey, are themaelvi 

Mgerif colleoting wiat is thi 
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carrying it beyond the reach of the tide. The k 
preferred for potatoes are the large *■ 
Laminwem, and wheu these are abundaut, i 
kinds are neglected. These are often carried i 
miles into the interior, and being mixed with Si 
form an excellent nianure, which must, ho^rer^ 
used quickly, as it very soon decomposes, and i 
it gives birth to are coni^quentiy lost to the £ 
if it be Buffered to lie open, 

A process lias been recommended by Dr. Ste 
(Philoaopliiaal Mof/asdjie) for the manufacture of M 
add from wet weeds by fermentation. TTia exper 
were conducted with some of the fuci ; thea 
mixed with lime, and kept moist; : at a temperatip 
9.0° Fahr. he obtained by distillation with aal^ 
acid an average of 1'6 per cent, of anhydro 
acid : it is contaoitnated witli butyric acid. 
might, however, he separated and turned to a 
in the manufacture of butyric ether or esseace o 
apple. I have not heard of thifi suggestion beii 
ried out, hut it might be tried on those weeds ini 
for maaure. lu this case the best method wo 
to ferment them in pita with lime or chalk, : 
ordinary temperature in. the summer, leaving 
portion in for two or three months, and supplyin 
place by a fresh load until the Hme we 
the liquid would then be pumped out, evaporate 
dryness, the residue sold as cmde acetate of 1; 
the weed carried to the manure-heap. The ¥ 
process could be rudely and economically carried i| 
if an agriculturist neat ttie aea,. 
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The weeds having been previously employed in the I 
awulkotaro of vinegaTj would notvery materially inter- 1 
Mvith llieir use for manure. For if the fermented I 
.^nttU aail the salts remainiog in the stills were spread 
pfva the land, I apprehend they would prove almost J 
■insefiil in &u agricultural point of view as the fresh I 
Hrireeds would have done. I 

SVom Dr. Stenhouse'a experiments it results that I 
1 the weeds are fermented at the ordinary tern- 1 
(lire of Scotland during the summer months, the 
m goes on much more elowly, and yields a con- J 
idewblj' smaller product than when the temperature I 
li retained at ahout 90° Fahr. Should any person, I 
tefore, think of manufacturing acetic acid from J 
■veeds, either in Great Btitain or in any of the I 
Hisra countries of Europe, I would advise him to I 
IBi^Oy so much artiticial heat as to produce a con- I 
It temperature of from 90° to 96° Falir. I should ^ 
leot, however, that in the southern portions of 
SoiVpe, at least during the summer months, and in | 
1 countries, artificial leat might probably be 
BUBed with. 
8ea-weeds, as might be supposed, from their grow- 
ig in salt-water, are exceedingly rich in mineral 
litter. They contain some 38 percent, of salts; phoa- 
■Mte of lime and phosphoric acid are aba present in 
^. In short, in this form of vegetable matter, we 
We a certain quantity of what crops require ; so that 
f we lay it on land, or plough it in, it is found to he 
pdQctive of great benefit. 
Ju the Isle of Arran tJie Duke of HamiVtoa ss&i^'i I 
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to each of his tenants a certain portion of the sea 
shore, according to the extent of his land, from which 
he may collect sea-weed for manure. In Ireland, as 
already stated, it is still more valuable, being the 
chief manure for thousands of acres of potato- 
ground. 

The value of sea- weed, where obtainable within an 
easy distance, is now so well recognized as to make it 
worth looking after. In many coast villages, where 
allotments and gardens abound, the right to gather it 
is no small privilege ; but there appears to be some 
doubt as to who have this right. For example, one 
person says be succeeded to an allotment, situated less 
than half a mile from the sea, and detached from the 
farm which extends down to the sea. In his lease the 
farmer has the liberty to gather sea-ware, so far as the 
landlord himself has right. Acting on this, he forbids 
any one gathering but those who treat with him. The 
popular view of the case is quite o])posed to the far- 
mer's. It is said that a landowner is bounded by high- 
water mark, all beyond being claimed by the Crown, 
and that, consequently, all wrack deposited by the waves 
between high and low water can be taken all and 
sundry unchallenged, except by the Crown. This 
seems borne out by a parallel decision of the Supreme 
Court of Scotland (Hall v. Whillis, 1852 ; see SJiavfs 
Digest, vol. iii. p. 382), by which it was held, that the 
owner of lands adjacent to the sea could not exclude 
the public from gathering shellfish below high-water 
mark, provided they could do so without trespass on 
the lands. It occurs to me that there are other deci- 
aiona in point, and that one ^sia \a.\,<i\^ «JCoaAfc\ Vi \sl 



pB]tera in which, if I remember rightly, the Marquis 
^ansdowiie was concerned, 
t deposit of Bea-weed of a million tons or more, 
'ly equal to the best guaoo, has been going on for 
it the lale of Fonluey, the outlet of the tidal 
t, ten miles fi'om TJlveratone ; although it is little 
, generally, it Las been aucoeBafully eaijiloyod on a 
I t^ere for the laat ten yeara. The efflux of the 
hae btowgiit it off the stones of Walney Isle for 
i fifteen miles iijund tLe south point of Waloey to 



OR-weed !8 nsflil largely as manure in Cornwall and 
Xale of Man. It ia rotted in heaps, covered with 
band road scrapingfl, wceda, iic. It is nutdeenied 
BrirBrful mamire, for it contains a very large pro- 
tSon of water, and its mineral constituenta are 
tAy soda, with a little sea- salt, and a very small 
bttrtioD of iodine. Probably the kelp-weed, dried, 
Bred, and ground, would be useful to disintegrate 
nwiate fish for manure, and would add to the value 
fhe compound. A propoftion of fish, salt, and of 
MeCa-weed burnt to charcoal, woidd be a powerful 
inn, and the phosphates could be supplied with 
md or burnt bones. 

bianalyais, by Professor 'W"ay,ondecompoaedandcon- 
ttnted sea-weed, asa Bubstitnte forguano, gave the fol- 
riugresidts (to be reduced to a powder anddrilled in) ; 

Organic matter .... fl5'62] Equivalent to 

Suda la-66 I near 4 per oent. 

Soluble salte IS'OO f of ammonia. 

Nitrogan S-2SJ 

aatier in muoy sea-weede 
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developed by some alkali previonsiy steeped a foi 
in atale mine, frequently Btiired, &c. Red 
often found in abundance on some of oi 
probably coctaina bromine, seldom if ever ft 
land, but most valuable in the arta and ideat 
one of tbe treasures of tbe deep. 

Mr. S, Oaler, of Yarmouth, informs me 
veed ia used extensively for manure on the Coi 
DOaat, particularly near Penzance, for the growth of 
early potatoes, and the land in conseqnence bring) 
almoet fabulous pricea; and another deacription of 
sea-weed, called " dulse," is made use of as an artd^ 
of food on the Scotch coast ; and I have, during mai^. 
years' Scotch travel, seen it exposed for sale in thtf' 
markets of Dundee and Aberdeen ; and the compaiac; 
tive absence of rheumatic afibction in these districts il ' 
attributed to its use, on account of the iodine con* 
tained therein. Hydriodate of potaaaia, in small wbito 
granular crystals, is largely manufactured in FraAM 
trom sea-weed, and thei-e ia a manufactory of a similac 
tirticle in Aberdeen. 

In a work published by Mr. H. Piatt in 1601* 
styled " The New and Admirable Art of Setting oi' 
Come," the author saja, "Sea-kelps and sea-taiigl«^ 
and other sea-weeda, are found by experience to enriok' 
both arable and pasture ground exceed in glie." Wlula 
two hundred and sixty years ago an Englishman thus | 
drew attention to their uses, it is surprising to find I 
how little investigation lias since taken place. 1 

In the town of Galway, boats discharge their cat- 
gves of sea-weed, collected Siom '5\^iie-Wa.4, a. \>\uMi I 
^§Qy or sixty miles diatcknt ; and. umkJqmw* ^ot 
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loiae from thirty miles iulanil tO' 

la supply both organic and saline matter to 
Althoagh their efi'eots are considered to be 
lariue algie are important fertilizers, 
B peculiarly valuable, as tbe salt contained in 
roys foul weeds. The cultivated fields of the 
e almost free from those noxious plants that 
i the lands of the interior. Sea-weeda are applied 
e land in Bmall quantities on almost all the coasts 
tike British American provinces, and especiaUy by the 
o depend upon their potato and cabbage 
toll for a part of their subsiatcnce; but this kind of 
B generally neglected by farmers in situationa 
re it might be cheaply obtained, and the high prioe 
■ hbour there has operated against its more estended 
In Denmark, aea-weed is used for fuel, and in 
me of the Baltic countries as a packing material and 
Ifrrtuffing articles. The Ulva marifia — "Alva" of the 
s even now an estensive comraei-cia! article. 
The French Government baa ordered the systematio 
prthering of the sea-weed on the coasts of Normandy 
BjW Brittany, to serve aa wadding for cannon. The 
» washed and dried to prevent the absorption of 
I it has the advantage of being elastic and 
itible, and keeps the ii-on cool. 
mch engineer in the south of France, M. Lht 
t; proposes the enijdoyment of sea-vued, but more 
doQlarlj the algse, that exist in gi'eat abundance in 
MBalt lakes of Languedoc and Provence, for a lining 
)(too& and walls. He atatea that among fbe uaeWV 
tiaa possessed by these marine plaula ate t^i 
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following : — Tiiey are liad conductors of heat and cold, 
and, when pressed into a. compact mass, of sonnd alsOi 
Tliey are almost inuoinliiistible, and, even wben the;^ 
do bnm, they never produce a flame, but smoiild«« 
nntil they gradually and Bpontaneously becot 
tingiiished ; lastly tliey afford no harbour to vermin,. 
In the south of France the inhabitants of the to]^ 
flooi'3 of houses are obliged to resoit to a variety o| 
expedients to keep down the temperature of rooin^ 
■when the sun sliines ; and, in fact, the upper atoiy, 
under the roof ia aeldom inhabited. It is suggeetei 
to place a thick layer of these marine plants betwewi 
the roof and the ceilinga of the rooms, wliich will i 
only prevent the ti'uusmiBsion of heat during till: 
summer, but will also, during winter, prevent tlid 
penetration of cold. In the side-walla layei-e of alg^ 
are proposed t» be built np for the same purpose, aaA 
also to prevent the transmission of sound. The marini^ 
plants are in all cases to be freed from saline partiole% 
or "nnsalted," if the expression may be allowed; bat 
whether the algie will ever cease to have a great rS- 
nity for the humidity of the atmosphere is not statddi,{ 
Should they he found still to retain this quality, it wUC' 
not only keep the walls damp and render apartmenU 
unhealthy, but they would likewise furnish an elemenlS 
for the rapid deterioration of the structure. 

Mannite, or jnarine sngar, is obtained from rouiy 
sea-weeds. When some marine algae are dried in thfr 
open air, they produce tbis efflorescence on their aoiv 
face, tjiich are the Lamvnaria aoGcluerina, and digUaUSf 
Mkodotnenia painiuia, Hulidt'iji tUv^iam, Fvcit^ 
TKxAuiu, veiiovloeuiB, serrotua, &«. 
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Dr. Stenhouse liaa determined the quantity of I 
e in some sea-weeda as follows :- 
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)duction of mannite appears to be alwaya 

1 of a peculiar feJ-raeutBtion, the effect of 

Wbo deoxidize the vegetable mncilage and con- 

o mannite. Many marine algte contain auoh 

tatitiea of mucilage that Kome naturalists hare 

red to make use uf this product in the arts. 

NBrown {Edin. Phil. Jowraal, xxvL p. i09) 

1 Huit by prolonged ebullition with dilute sul- 

ie add this mucilage was converted into wraiiiTte. 

\ JpLe gelatioe or mucua differs greatly in conaisteney 

Plfifferent species of algte. In Gigartina, Chond/rua, 

o firm as to gire those plants the consistence 

t cartilage ; and in these it is immediately diasolved 

Ktot water. 

I Sn-weeti as Food. — An esculent sea-weed, Ploaxria 
■ Gigartina lichenoide&, which obtained 
e medicinal and general repute in this country 
bout twenty years ago, under the name of Cey- 
a Moaa, ia collected about Jaffna, on the eastern 
t of Ceylon. It is not, however, confined to this 
I hnt appears to be met with on manj ot Aj\e 
» of the Indian Arcbipel^go, and proWViVj 'Oi. 
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the CKinese aeas, EumpLiQa, in hia " Plants o 
boyna," atatea that it lovta the open sea, i 
abundant on the eastern part of Leytiinore, on 
Bara, on the Sat island of Nussa Caaaa in the 
Caybolba, and on all the rocky shores of Ball 
the eastern side of Java. 

Mr, Crawfurd, in his "History of the Indian ,A 
pelago," without mentioning the coaats where i 
collected, briefly observes that it forma a part a 
cargo of all the Chiiieae junks. 

Upon the esculent properties of this sea-weed J 
recorded by Eumphina, that it is generally ei 
being merely macerated or waslied in fi-esh water j 
then squeezed so as tn remove a considerable | 
the mucilage and aaltue^a. Thus cleansed it i 
mth atsiar or dabbo-dahbo, or a sauce pi 
'with lemon-Juice and a little ginger. It may al 
dried after it has been macerated, and in that si 
preserved a longtime, and cooked gently atanyfi 
opportunity. But if boiled violently, or kept t' 
in lemon-Juice, it loaea most of its goodness and D 
melts awuy into a mucua. 

The same iiutritioua proj)erties which render | 
plant so valuable to the Oeylonese, are found I 
Japanese in Laminaria Boccliarina ; by the i 
of Chili in Ihirviltcea edulis ; by the Icelandai 
Halyinerda palmala, the old Fuaus ovin 
oharine fucua ; itnd by the Irish in Cho 
crispue. 

Mr, Previie, during his residence in Ceylon, 
the plant lai'gely employed to fucuiali a ^jiate o 
ibrwbich purpose it bas long Weti.xiaei^iitiMi'^ 
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kite species moat coiumouly employed Id tbat country ' 
Bit > gum or size to 'atrengtheii or varuiah paper, and 
|ttiriiiteii or give a gloss to gauze or silk, is Gigar- 
tx, and Gigwrthia lidt&widea is little inferior 



r most learned botanists, philosopbeT 

tDB, hare long since taught us to look for 

I advantages yet to be reaped from the ' 

isds of mosses and sea-weeds. Liunteus used 

■ring language : — " Xatura niliil frustra crea* 

I tamen tot iuventuroB utilitatea < 

c quot ex reliquis vegetatiilibus." The 

f of Eay, of Buddie, Dale, Petiver, Morisoa, 

, Kiohartlaon, Vaiilant, Mioheli, Holler, Dil- 

dni, Quarin, and Hartraann, may be taken as snffi- 

Dtendencethatthesemofises.of such deep importaucQ 

1, have not been altogether overlooked ; we find, 

inr medical writers, mention of several of the 

t crjptogamic plants as adjuvantB in the cure 

o; amongst them, Miucua piiivioruj/fiaa. Lichen 

tria dnerem, Uanea, Getra/ria islandiea, Clumdrut 

I, and Laminaria mceharina. 

p'The infinite variety of sea-weeds must afford sources 

p^ifferent medicinal and dietetic agency, and that they 

S deeply prilled amongst the eastern nations la fully 

JWed from the experience of travellers.* 

Ihs following exti-act from the Voyages of Barrow 

igh estimation iu which they are held 

Wgst the Asiatic nations ; — 

''The gelatinous substances derived from the s 
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whether animal or vegetable, are coa^dered by tha 
Cochia-CIiiDese amongst the most nutritious of aU'J 
aliments, and on this principle Tsxious kinds of algse oB 
sea-weeds, particularly those genera which are known 
by the name of Fuci and TJlTce, are iocluded in thv 
list of their edible planta. 

"In the populous islands of Japan, the natives of tiff 
sea-coast derive part of their suatenance from 
kinds of sea-weeds, and from none more than thafr' 
species of Fucus which ia called sarxhartnua. It 
would appear from Thunberg'a account of its leavw 
being used to ornament and eiabellish packages of 
fruit and other presents ofiered to strangers, that thift 
plant is in high estimation. The Chin-chou jelly of' 
China may probably be partly, made of the FvaaM 
aacckarinus. It would appear from samplea brought 
to England, that the leaves from wiiich this jelly k* 
made are taken from thtee or four species of this n^ 
tensive genus," 

The Eea-weed, stigmatized by the Romans as vtfik 
and inulUis, is likely not only to be useful in the arta 
and sciences, but by the skill and experience of tb^ 
judicious investigator to be rendered of the 
importance for thl pre&ervatiou and prolongation oC 
human existence. Java, Sumatra, Macassar, and 
Ceylon, yield large ijuantities of those ; some of wht^ 
will become ere long articles of great oonsequeace in 

Que of the recommendations of this Ceylon sea-weed 
is the facility and the quickness with which it may ba 
pre/jared for use. It ieoiaxiAa qo caii-aa-c^ ^tUl, nor i 



1 nBDEVELOPED SUBSTANCES. 19 

fnlred. The following recipe for the prcparatio 
1^ jtily is quite esplanatory of the facility at- 
ndbgit 

fnt into an open atewpan half an ounce of the pre- 
rnd a quart of boiling water. Boil briskly 
[ tWenty-fivB minutea, or until a spoonful of the 
aid forms into a firm jelly within two or three 
Eintefl after it is taken from the pan. Flavour with 
M, a little cinnamon, lemon or orange juice and 
i, and sweeten according ta taste. Boil the whole 
t five minutes, and pass it two or three times 
nogh a jally-bug or doubled muslin. Leave it 
, and it will hecome a firiu jelly in ten 
If it be required perfectly clear for table 
1^ add the white of two eggs beaten up into a whip 
■e the second boiling, and allow it to stand for a 
f minutes away frora the fire, witli some hot coala 
; the cover of the pan. When clenr, pass it through 
l.jellf-bag, and leave it to congeal. Should the 
t required particularly firm, add an ounce of 
I to the quart of water. The moulds best 
: this jelly are of white earthenware, to 
It adheres much less than to tin or copper. No 
is required to separate the jelly from the mould ; 
1 little care is necessary in turning it out, on 
,t of its brittleneas, or want of elasticity. One 
Bnd'of the prepared moss will make sixteen quarts 

the peculiar advantages of the Ceylon 
the rapidity with which coagulatioii takes 
durability, a.nd its delicate and tiutT;\t\oMa 
id ^eJatinizeB within lea mvaiXiW 




188 



f jUm UHDKYELOPED 



' days, « 



after boiling, long before it becomes cold, 
state it vill remain unaltered for maDj i 
in the hottest weather ; a circumBtatice 
gives it a great advantage over every form of a: 
jelly. 

The jelly is agreeable to the palate, ia delicat^d 
marked neither by taste nor smell, so that at ] 
moat fatttidioua moment of caprice it cannot be ^ 
sidered objectionable ; it ia quickly soluble i 
mouth, and sits lightly oa the stomacb ; it n 
flavoured according to the wish of the inyalid. 

Sometimes two drops of the symp of balsam of t^ 
of marsh-mallow, of mulberry, or violet, ( 
berry, may be employed to a pint, to vary the daM 
"When a gentle diffusible stimulant is admissible^ i 
same quantity of compound tincture of cardamol 
of cinnamon, of maraschino, of noyenu, of pM 
amour, or of eaaence of rosea, may be judirioasly ^ 
scribed. A tableapoonful of the juice of the ] 
apple, without any additional fiavoiiring matter, { 
the most delicate flavour. "WTieu something i 
may be required, a blaucmange or Indian i 
be produced from the Ceylon moss in the folic 



To make a quart of blancmange or Italian o 
add to an ounce of prepared moss a quart of b 
water, and reduce by boiling to one third. Strain tl 
and add it, while fluid, to the milk and other matei| 
instead of iainglaaa, and pour the mixture immedia 
into the mould. The moss, boiled iu milt 
and mmply sweetened wbWe \iCi\&[ig, wii ^t»i 
a Teiy nourishing and BltBogJ^ienim^ w 
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Qdren, and for all delicate constitutions, especially if 
tea in tbe mnriLiiig.* 

Id 1867, my friend Dr. Macgowan, now in England, 
it home from Ningpo a collection of edible algie in 
) in Gbioa, of which I have been favoured with. 
»^nieu& They consisted of eight varieties, viz. : — 
1. Tan-shwui gToas, Zaurencia papUhsa, Greville.Bo 
d from the place, on the coast of Formosa, whence 
a procured. It i« used for making Yang-lsai (ocean 
Bietable), see No. 8. This aea-weed has been very 
nalesaly collected, and is much mixed with other 
batanoea 
, Nia-mau (ox-hair) grass, GeHdiutn comsmn, La- 
, made into an iced jelly, and sold in. the 
a hot weather, sugared. 
3u Hai-tsai (sea-tape), Lamvita/na saecharina, Lamon- 
This issent into the interior, wherever fossil coal 
tued. It is considered corrective of the deleterious 
lations of that fuel. It is usually boiled with 
This kind comes from Shantung province. 
4. IWtaai (inirple vegetable), Porphyra vulga/rig, 
\, Agardh. Often eaten as it is to give relish to 
B^ or cooked. 

C Fah-tsai (hair- vegetable). This has the structure 
> a Melanosperm, and may probably be Chorda 
, Lamouroux. Boiled either with animal or 
getable articles, it forms a broth. The gills are 
eaten with sugar. 
•6. Ki-tsai (henfoot vegetab]e}. Gracilea-ia cnH«ci(l) 
1 with soy or vinegar. It is also used by the 
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women to make Ihe biir glossy and to etreuglbei 
It is an inferior kind of agar-agar 

7. Sea-tape froDi Japan, Lmiiinaria aacchat 
This ia preferred to tLe former, 

8. Yang-tsai (ocean vegetable). This is the a 
marked No. 1, blanched, &c. Within tUe 1 
years, the Chiuese have learnt tbe art of ] 
ing it from the Japanese. It is the strip i 
isinglass that has recently appeared in our 
from Japan. 

Under the incorrect name of Japanese 
there has bceu of late years imported into I 
from Japan a quantity of prepared aea-weed o 
kinds ; the tirst having tbe form of c 
irregularly four-aided sticks, apparently oi 
shriveUed, semi-trans pai'eut, yellowish -white 
brane ; they are 11 inches long by from 1 to 1 
broad, full of cavities, very light (each weighing^ 
three drachms), rather flexible but easUy broken, 
devoid of taste aud smell. Treated with cold k 
a stick increases greatly in volume, becoming a 
rangular spongy bar with somewhat concave 
1^ inch wide. Though not soluble in oold ' 
to any important extent, the substance dissolved 
tbe most part, when boiled for. some time, i 
tbe solution, even though dilute, gelatin 
cooling. 

The second kind resembles tbe preceding In a 

properties, but its form is very difi'event, it b 

long shrivelled strips, about | of an inch in dia 

These strips when immevaei in wa.\«t a^eii-^ \\ 

m volume, and are then sbmi to ^)e inftgi^aA'a ^ 
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I guW, This enbstatice i 



usually whiter j 



ID the preceding ; it ia alao more readiiy soluble, I 
1 altogether s, more cai'ef'aUy maoufactured 
he substance under uotice, in all its form% 
the Eurojieans in China as a auhatitute for 
ISA, for whiob many of its propertiea render 
grelScient. That which ia, perhaps, most <liB- 
I ita power of combining witli a very large 
iiofwaterto form a jelly. This property ia 
! principle named by M. Payen geloae, of 
A Japanese sea-weed product mainly coiisiats. 
f. formed by boiling this sea-weed product, or 
ti water, and allowing the solution to 
1 high temperature fur fusion, differing 
is respect fi'um a jelly made of iaiuglags, which 
y fuses and diasolves in warm water. This cha- 
ir occaaiotis a peculiarity in the taate of culinary 
» made of the new mateiTal, inasmuch as they do 
solve in the mouth as ordinary animal jelly. The 
f geloae is but little prone to undergo change; 
e indeed, that sometimes, under the name of teo' 
nljsJ/y, it is imported to this country from Singapore, 
, flavoured, and ready for use, and in this 
i may bo kept for years without deterioration. 
IB difierB from animal gelatine in not precipitat- 
j add ; from starch-jelly, in not being ren- 
J iodine ; from gum, by ita insolubility in 
,nd its great gelatiuining power. From 
3 of C/tondrus crispus, named by Per 
min, it appears to differ chiefly in its powe 
ag- with a givater amount of watev to lotu\ Oi 
^^^o^i^^e with carrageeuia- 
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Of thfi liotwiical origitt of crude gelose, or ■Japanese 
uiugltus, and the mode of its preparation in Japan and 
Okina, we arc not yet well informed. M. Pajen finds 
it may be extractvd from many speciea of sea-wead, 
but twpectiJIy from Gelidiwm comev,m, Lamouronx, 
and Grttciiaria U^tenoiiies, Greville ; tbe former of wiiicb 
yivMnd in bis oxperimeuts to the exteat of S7 per cent. 

Oiw part of gelose dissolved in 600 parts of bailing 
w»tor will ofl'ord, upon cooling, a colourlesSj transparent 
Jolly ; thus forming ten times more jelly than a like 
weij;)il iif llio best animal gelatine. In order, there* 
liw«, U> ]>ix>iItio« H jii'lly of equal consistence, it would 
bo tfiily iiiMtMisavy to employ the tenth part of wh&t 
U nt\<m»ry wlw-u isinglass is used. Jelliea preparad 
ftMUl *)>Miea of bWiWiuM, Laurencia, &Q,, are muob 
VMi|iloyv>l ti>r food ill China, Japan, Sec. 

\% m'[w*r*, howover, that seveml other sea-weedfl 
»IW UVfwbti wniployeii by the Chinese, some of them 
utt Avvtuiiit of th»ir gclAtittous qnalities ; such are — ■ 
t*tnint*rM* fUtfiUiVfK Or«rille, Laminaria sacchariiiO, 
l4ltiiiiuruux, /W^iAyrtt vuigaria, Agardb, and a speciea 
*rf (M*i'*fc»«m npjiareutly G. rraaaa, Harvey (Alg. 
Mvyktt V Auotlior sva-weed, largely collected in the 
lltdUilt arehip»lit^> tor exportation to China, and 
yi\\\<A\ ia i>t)i> V'f the s|>M:io3 known as agar agar, is 

Hwi^wwiil. oollvcleil iVuiu the rocks that surroimcl 
Ikitt Mtitdim talMtid*. i« exported to China with tripang, 
VVm huudlvil and \t\i )ticuts of sea-weed were imjKirted 
Wh* iSitittMi til It^l''. ralucd at 2 dollars the picnl. 
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letwven the let November, 1858, and the 23rd May, 
899, 1 observed, by the Japanew pricea cun-ent, that 
^90 piouls (of nearly 1 J cwt.. earfi) of sea-weed were 
Eported fvom the single poi't of Nagasaki to Oliiiia. 
JP<Nrfoc odule is eaten in China, iio., and Noatoc Are- 
n forms a valuable article of food in the Arctic 
HIS. It is said by some to be far superior in this 
Mt to Iceland moss. Other sfjecimens posaess 
lar properties, 
There are many other algs oscd extensively as food 
f the Chinese, the botanic names of which are not 
nowD ; but from the opening up of China and 
quDi to our countrymen, we may shortly exi>ect 
oeh information on this subject. The Chinese are 
■ideiltly Che algfe-consuming natioo, and there is no 
inbt that, in our own country, the algie a 
Mn niuch neglected. Dr. Davy found the proper- , 
m of nitrogen in 100 parts of the dry plants to be I 
B fiallovs : — 

Xsmiaaiia iligitata .. .. .. l'£S3 

Bhudomenia pnlmnta .. .. .. l'65a 

Gigartina mamillosa 2-108 

focus vesiGuloeuB .. .. .. 2'S97 

Alalia eaculenta .. .. .. .. 2'<2{ 

ChondruB orispuB .. ., ., .. 2S00 

Iridsaedulia 3088 

Porphyra lacinlata 1'650 

This is a very large per-ceatage, and equal to anj^ J 

■or other vegetable esculents. Researches directed '1 

Bcially to the algse as food would doubtless widely 

atend our present number of eilMo aji^^^^- ^'^ 1 

y^A^vmortM^ however, that those alresuis eiiiMag 
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rated require much cooking and Havounng, i 
to induce the national paJate to acquire a t 
tbem ; that John Bnl!, altbongh so truly a 
sea, certainly does not tate kindly to an i 
and tbere is no doubt,, if it can be shown t 
entire aatisfaction, that a lucrative maDU^tnre| 
ebemical products cau be conducted wherever ( 
are sea-weeda, hitherto esteemed uselesu, he ' 
prefer vegetables grown in an ordiuary j 
dulse, laver, or any other such marine delicacy, ] 
cularly if the weeds can, by any means, be coined ji 
money. 

That scourge of oar seamen, the scurvy, has h 
considered by many scientific men to be c 
the insufficient supply of potash in the salt i 
the juice of which baa diffused iuto the 
juices of limes and lemona are largely i 
its cure ; if these act, as is supposed, by virtue o 
potnsli they contain, a far better source may be C 
in the marine algie. Let the moat edible of thei 
selected for their use, and cooked aa vegetables; 
are well worth a trial, as they keep when drieJ 
may be often obtained f 
would save large sums to the nation, at presenu 
naally expended in the juice of limes and lemo 
if the sailors cannot be induced to acquire i 
for marine vegetables, let the chloride 
prepared from them, be used with c 
due proportion for salting their provisions. The ai 
ture could not be detected, and there 
tb&t such a brine would \)e ivt svi^ev 
on the meat, to that common\; 



■Vn tlie juice containing the potnsli aalts ont of tbft' 
BSat, and substitute for it a saturated aolution of 
UoFide of sodiiitn, with occasionally & small portioa' 
Biutr& 

I iSereml species of Fuel are eatable, owing, doubl- 
fa^ to tlie large quantity of gelatinous matter 
■UE tbey secrete. The youug stalks of the great 
mt WfleJs, LajniTiaTia digitata and aatxliarma, 
n» eaten. In Asia, Sargaaaum acaTiihooa/rjnan and 
Bw{fonne, vith Lwmnaria braeteala, and, in the 
Bitndwicli Islauds, Sarffagsunt candfolvam. 
Ind for tbod. When stripped of the thin part, the 
^BXK^xA Alaria escndenta forais a portion of the simple 
pn of the poorer classes of Ireland, Scotland, Iceland, 
pftbmarlc, and the Faroe Islands. The large Laamn 
mww. potcUonim of Anatralia furnishes the aborigines 
nth ft great poi-tion of their instruments, veasela, and 
hod. On the authority of Bory de St. Vincent, the 
bw^Utea wCilis and other Lamiiiiandie constitute aa 
Ipwlly important i-esonrce to the poor on the west 
tafit of South America. In some of the Scottislt . 
Hmda and the vre«t of Ireland, horses, cattle, and i 
wtjKSf feed chiefly upon Fucus veaiculogua during ^ 
bater. 

I This fiicus aSbrds an abundant and wholesome 
luleoaBce to the horses and cattle of the people 
H Norway, who call it Idne tang, ov cow-weed, 
Bbe people of Gothland boil it, acid, mixing it . 
Kth coarse flour, feed their pigs with it ; whence 
b^ call it swine-tang. In the Channel lalauda 
b JB assd as fuel and employed in Hiiioke-ivjiam 
bri snj lish. I'ucus serratiLs is aVao 'viaeA. t| 
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winter provender in some northern countries, i 
in Norway is called bred-tang, being given ; 
cattle apriiikled with meal. Its most common, f 
however, is to spread over lahaters, Bhell-fish, & 
order to keep them freah when sent into the c 
For this purpose it anawers better than .?'tic«« J 
euloaus, being of a less macous nature and consequa 
less hable to run into fermentation. 

Far cattle fooci, the uao of aea-weed might be i 
extenaively employed ; aiaca they thrive 
roots containing phosphate of lime and salts of I 
ash. The algje are strictly comparable to these, i 
the addition that they contain common salt, i 
cannot be considered a disadvantage. We knowfl 
many species are eaten by cattle with great relish a 
economy of the food is obvious, and ita nutritive ti 
need nob be dwelt on. 

Forphyra laciniata and mdgaria are atewed I 
brought to our tablea as a luxury, under the naiJ 
Laver ; and even the Ulixi, latisniina, or green I 
is not slighted in the ahsence of the Porphyra. 

Ultja compregsa, a common species c 
regarded, according to Gaudicbaud, as an escoletd 
the Sandwich Islanders. 

Sowle bread m prepared in Swansea from t, 1 
weed obtained in that locality. Mr. W. Summc^ 
in a communication to the Gofrdenera' 
December ]4, 18C1, says, "Although it did not ap| 
very palatable to the eye, yet my inquiaitivenesB J 
Such that I was induced to purchai 
found it when cooked to \>e a vutj a.^teea.'ble escul 
I mild very siinilsr in fla.ToviT to *o laogXi i 
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BruHBica tribe ; in tlie market it appeai*e(i mucli 

a Bauti-soluble glae ; wl^en cooked, its original 

1 u a vegetubte waa clearly observable. It is 

e Dsnally culled in Glamorgansliire, Laver iireod. 

i it the Ulva la liica which ia found in abundance 

1 that coast and is considered by some persons a 

•eaA delicacy wben boiled and flavoured witli vjaegar 

lemon-juice or fried in Email flat cakea." 

I often still employed in Ireland and 
Otkad as food for man and beast. The ci'y of 
Dalae and Tangle " used to be as common in the 
leta of Edinburgh and Glaagow as that of water- 

n London. 
^rfaaps, by the aid of good condiraenta and a. good 
lUte, all kinds of sea-weed might be made palatable, 
n^fing the good old Scotch proverb, " If you boil 

\t ID butter, you may sup the broo." 
JLampfer {"Account of Japan") states ; "Of all the soft 
1 plants, there is hardJy one but what the 
»t. Fishermen's wives wash, sort, and sell 
I, and they are lilcewise very dexterous in diving 
L up from the bottom of the sea in twenty to 
a (!) depth." 
^BautjaD, a preparation of Fucut carlUaginoms, is 
;ulent in the East instead of edible 
rda'-nests. It was at one time supposed that these 
rmed with layers of sea-weed, but 
analysis has shown that they are of animal origin and 
Ifcrmed by the birds. 

^^!h6 Lamhui/ria naixharina. is called by the Japanese 
nb or Kohn, or soraetitnes Koai, Ciieiuaei »a4 
H.jfa wtttea, tbooffh very tongli. eitlaet \ig>!>a^ q^ 
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folded 



le latter case, cut into strips, whic'1)| 

little squares, a considerable i 
UBually stre'wed oq the small tablfif 

I which the coi>ipliiueiita.ty preseotg 

dth the Japant 
presents, generally of trifling value, are always Bi 
panied with a complimentary paper (so called) fi 
in a peculiar manner, and having slips of this fl 
panted to both ends of it. 

According to Mr. Neill, the old stems of 2 
naria digitata ai-e applied " to rather i 
pected use, — the making of kuife-handlea. ^ 
pretty thick stem is me lee ted and 
pieces about four inches long ; into thi 
Iresh, are stuck blades of knives, 
gardeners use for pruning or grafting. Aa the ■ 
dries it contractij and hardens, closely and finuljQ 
braoiug tbe hilt of the blade. In the c 
mouths tlie handles become quite firm, and veryU 
and shrivelled, no that when tipped with 
they are hardly to be distinguished from 

Aa human food, many of the Algie have, aa f 
already seen, in different countries, been used ll 
articles of luxury anii resources in time of 8Carcity,J 
British species, AUtria escvletda, Rhodomeniap 
Chondrus arUpue, Gigartina mamilloga., Laure 
KOtiJida, Iridaa eckilig, Porpkyra vulgaris and U 
and £/2va^timma have been more or less used. . 
menia pahnaCa, the " dulae " of the Lowland Scot^ 1 
"daiilisg" of the HigWaaieica, a,u4 " A\Wvi!k " of the I 



I Scotland ; it ia prepared by being washed and 
i, and is eaten raw— chewed like tobacco, It haa 
I, aweetioh taste. That which gi-owa od rocke or 
■^■ael-aliells, culled " shell dilliak," is preferred, as it 
I tough and coarse than wliat growa on Lamv- 
In Norway it is greedily eaten by sheep and 
I, which dock to the shore to seek it, whence 
* ovinita. Aooordimg to 
^bfbot, it is used in Skye as a remedy la fevers to 
mote perspiration, being boiled and loixed with 
It is eonietime», bub seldom, fried, a mode of 
^ing which answers better with Iridtea ediilia, 
h ia too tough to be eaten raw. 
. the islands of tlie Archipelago, didse ia a 
ttTOdrite ingredient in ragouts, to which it imparts a 
red colour, besides rendering them of a thicker and 
richer oonsusteiice. The dried frond, like many other 
A]gie, when infused in water, exhales an odour ro- 
Bembling that uf violets ; and Dr. Patrick Neill men- 
, tions that it communicates this flavour to vegetables 
iritk which it is miiced. 

I -Porphyra vidg<wia and ladniala are among the 
i r&loahle of our edible species. Under propel? 
Mtinent, the marine sttuce made &om them, which 
B Snglaud and Scotland passes under the name of 
fliTer," and in Ireland is called " sloke," can be 
nidere<] a, gratefol luxury. It requires many hours' 
ste^sing to render it HufBciently tender, Lightfoot 
uieotions that the inhabitants of the Western Islands 
gHther the weed in the month of March, and, after 
tadin^ and steving Jt with a little water, es.t\tm\:\^ 
; wD^gsr, and butter; others stew itVvt\i\ee^ 



! 



910 WASTE AND U N 1> E VBIMTOI SVSfftXItOSS,' ^^^ 

or onious. In Eiiglaud it is genemlly pickled with 4 
and preserved in jars ; and when brought to taid 
Btewed and eaten witL lenion-jiiice. I 

Pi-ofesaor Harvey, in " Piiycologia Britannica," an 
" After many tours' boiling, the Crond is reduced W 
somewhat Hlimy pulp of a dark-brown colour, wlddH 
eaten with pepper, and lemon-juioe or vinegar, andfl 
an agreeable flavour to thoao who have cDnqueredfl 
repugnance to taste it, which its great ugliness indoH 
and many persons ai'e very fond of it, It migblS 
coiue a valuable article of diet, in the absence of ofl 
vegetables, to the crews of our whaling vessels nniliTM 
high latitudes, where every marine rock at halfH 
abundantly produces it. Id its prepared state it d 
be preserved for an indefinite time in closed^ 
vessels." I 

But of all those used for food, GraaUaria JtoAendM 
an East-Indian species resembling our G. oom^XH 
which, if as abundant, would be equally valuable, fl 
deserves the £rst rank. This, under the naauM 
" Ceylon Moss " and Agar-agar, is used in the East^fl 
Bixtritive article of food, and for giving consistondfl 
other dishes. It is of a very gelatinous natnr^H 
when boiled down is almost wholly convertibli^l 
jelly, which is of a purer nature than that obt^H 
from our Gitondri. Large quantities are ani^H 

The &maus edible birds' nests, so greedily awall^l 
by the Chinese, which sell for their weight is g| 
were long supposed to be constructed from 809 
Bpeciea of Graaituna or Gigatrliuci, ; \iviS. \fc ia bw 
MoerUaned that the gdafeie consaJui qI aa. wse 



and is believed to be disgurgetl by tbe ewal- 
few tbftt build the iiesta. SarcopIiycuM potatorum, 
mt of the FucacoGB, is said to be uaed as food by 
^ Datives of Autitralia ; and LiballardiSre ob- 
tbe nativeg of the woods round Van Dlemea'a 
Xud Bse portions of its great leaves folded into tbe 
i of a pouch, for tte purpose of keeping freah 
Hi Similar uses are assigned to Durnllwa tUiU* 
otber plants of tlie family, as applied by the 
of the coast of CbilL 
'fiusut SKuleidua and F. gtax/iariuut are plentiful in 
Sound, and both of tbeni are eaten, as ia 
KaJuS^ wticb is cliiefly collected for wiuter store. 
IL tbe bays of Conception and Yalparaiso occurs 
iMtilnlly the /WuA aiUaradcus (Cliauiisao), which has 
round stipe extending to some feet in length, and of 
kseqaal diameter throughout of I^ inch. The stipes 
nd bond assume in drying the cosEisteacy of leather. 
Boa-weed forma a favourite article of food with 
) poorer clasaea of Chilenoa, who prepare a savoury 
ip from it. The Kalosches eat the lower part of 
t elipe of the Fuais vasiculoaus, both raw and 
I have tried it in the freah state, but could 
lo peculiar flavour. 
Some species of sea-weod have been applied in me* 
one. The mucus of Fucu» ve»ieul,osug and other 
I, was recommended by X)r. Bussell, in diseases 
' tbe glands, for which iodine, exclusively obtained 
BB plants of this family, and which probably exists 
die mucus, is now considered so poweifiil a remedy. 
It is a remarkable fact that the andeiita deiri.\e4 
aoat aU their remediea for diseases ot the ^atui* 
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from tLe sea ; it deservee notice, for we may naturally 
siippoae that their kuown virtuea were the causes of 
their being almost universally nsed, especially as tha 
practice of the ancieuta was not foundecl iipoa any 
particular hypothesis, but was rather derived iron^ 
that mistress of all art, experience. 

Froin these ancient times to the present, the jniesi 
of the sea-weed has maintained a certain degre6 OC 
celebrity as a remedy in glandular diseases, and iif 
general and local debility, at one time being highly. 
extolled, and again Bioking iuto neglect on account ot 
the difficulties attending its uso, but never entirely 
losing its good name, and still coutinuiug to be used' 
to some extent by the bathing-women aad nurses li 
most wateriug-places. 

Nor is it in this country alone that the sea-weel 
has maintained its ancient celebrity ; for whilst^ 
according to Dr. Neill, there is a common saying in. 
Stronza, that he who eats of the dulse of Gaerdifl 
and drinks of the wella of Kildingie, will escape aH 
maladies except black death, the iuhabitants of tita 
Alps, who are afflicted with goitre, a disease coDBtat- 
ing of an enlargement of the glands of the neck, chew 
the stem of a particular species, which they oariy 
about with them, as a remedy. The Chinese and tbs 
inhabitants of Borneo manufacture from it several 
varieties of delicate food adapted for invalids ; tbo 
North American Indians bum it to ashes, with whioh 
they cure swellings of the glands ; and the Siamese 
have so great an eisteeni for it, that they mix it wiUi 
tbeir &tmo\iB betd (Areoa), tj^iicV tWj we* sioii**. oci^ 
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i^tbe year 1753, n very interesting work, written ' 
)Xatin,was published by Dr. Bicbard Hiissell, entitled 
ji Dissertation on the Use of the Quereus Marina, 
(Sea Wrack, in DiaeaseH of the Glands;" This 
Vfl-ltnowii pliysician bestowed great pains and deep 
ttention njiQti the aiibjeet, and was likewise emi- ' 
ntly Guocessful in his treatment of nianj diseases 
Ith this remedy, even under all the di£S.culties which 
iieknowledges to have attended its use. 
iKie substance called Vegetable Ethiops, which has 
na used in glandular and scrofulous affections, is a 
Isdnf charcoal prodticed by the incineration af sea- 
Mek, or species of Fuci, in close vessels. The bene- 
fit eSbcta in Bucb cases is principally due to the 
IMnce of a small quantity of iodine. 
ftbe stems of a sea-weed, Sargassum bacei/erum, 
i sold in tlie shops, and chewed by the inhabitants 
■Sftttth America, wherever goitre is prevalent, for the 
pnqioae. This remedy is termed by them "Palo- 
to"* (literally gottre-stiofc) ; and irom the fraguienta 
lutve seen, the plant is probably a species of 

Aaaniho}ihora muscoide^, and Qradlwria or Fhea/ria 
thm/nihocorlon, still hold a place in the Fbarmii- 
aa vermifuges, and ara sold in tlie shops ; but 
(y have ceased to be in much esteem. As highly 
Sfblin some of the finer arts, I must not forget to 
tttion Gigmiina tenatc, a Chinese species, which is 
tonsively used by the ingenious inhabitants of that 
tatej as a glue and vai-nish. Lai^e quantities of t\a& 
1^ aocordhg to TamQV as muc^ aa 21 ,QQQ ^. 
nre anuoa/Jy imported into Ca-nton fao"ca 'iJo^ 
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proTiiicei of Fokein nnd Tchi-kiang, aod sold at from 
6rf. to 8tL per lb. It is converted by boiling into a »ega- 
table glae of a very tenacions quality, which cools into 
n stiff jelly, and again liquefies on the application of 
heat. It is much used in the manufacture of tbe 
lantema and traosparencies for which the Chinese are 
BO celebrated. Mr. Neill supposes that it forms ft 
principal ingredient in the gummy matter, chinchoa or 
hai-tsai, of China and Japan, with which " windows 
framed simply of slips of bamboo crossed diagonally, 
have their lozenge-shaped interatieea wholly filled np," 
It is Barely probable that when we become better 
acquainted with these plants, similar valuable pro- 
perties may be discovered in other species of thft 
genus GigartiiM, and of the allied genera Gltomlnis and 
Oelidium, all of which may he converted into H 
gelatine by boiling. 

Very large quantities of the yellow fdcaa, known as 
Agar-agar, were imported into Liverpool a few years 
^0 from Singapore, and forwarded to the maDn- 
fiictnring districts, where its mucilage was used in 
dressing silks and other textile fabrics. Mr. T. C, 
Archer states that he has seen it brought to this 
country as a preserve, made by soaking it until lb ' 
becomes much swoUeii, and then candying it in synipi. 
So transparent is it then that it cannot be distin~ 
guished from the syrup until it is taken out. 

Agar-agar is the general Malay name for certain 
prepared algfe which have long been an article of com- 
merce in the Eastern seas, and are extensively imported 
into China. When >>oi\ei '«\\,\i bw^t, \hi\a saa.-'wwtd. 
forms a sweet jelly, m\ic\n;eseiiM\\i^'0aa.\.Asi»6a'ttj^ 
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ntfts' feel, and is highly esteemed both hy Earopei 
U^oatiTes foT the delicacy of its flavour. Its cheap- 
IH aad admirable qualities reodor it worthy of 
wter atteution aa an article of trcide. The baniboo 
Btice-work for lanterns, in China, is covered with 
ttpor, which, when saturated with this gum, is similar 
] oiir paint. It in also used as a varitisb, and as a 
ge in the mauutacture of silk and paper; and is pre- 

3 flour for maldnjj; paste, as insects avoid it. 
The weed is found on the recks at Pulto Ticooa 
tA on the shores of the neighbouring iitlands. It ia 
ancbed io the sun for two days, or until it ia quite 
bite. It is also obtained on the aubraerged banks ia 
Ia neighbourbood of Macassar, Celebes, by the Bajow- 
Hi, or sea-gipsiea, who aeud it to China. 
A paraaitical weed, the Suhria vitCatn, Agardh, has 
; is common in Table Bay, par- 
tly on the gigantic stems of the sea-trumpet, 
'tUmiia hucdiudie. Like the carrageen, or Irish 
lOai^ the whole of this hacclsome sea-weed ia soluble 
\ boiling water, aad transformed into a gelatinoiia 
iBBB. In the shape of jelly or blanc-mange it ia 
Irantageously employed in pulmonary complaints, 
XoAila, riokett), irritation of the bladder, &c., and 
B a demulcent and nutritive. 
A- fparticiilar apeoies, supposed by some to be tha 
Steui atnylaeeua, thrown in great quantities upon the 
Mst of Western Australia, is mentioned as forming, 
41611 boiled, sweetened, and spiced, a niitritioDs 
Watiful jelly of a fine rose colour ; and aa \t aYveKK 
hmt it may be dried without injury, and y'^*'*^'^''* 
rjvof^ it would be of value as an export. YetV*; 
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thiif may be the Jiucheumia ; for among the 'Wes^H 
Australian products eeut home to the Exhibitio^H 
]86S wereapecimensof the £uclieuima upeeiosum ;^U 
fiO ounces of "jelly sea- weed," prepared from 6^H 
of the liviug weed, is capable of producing 100 q<^H 
of fine blaiic-mange. ^H 

The New Zealaudera uned to prepare a seiH^H 
jelly called Tutu, but, like mauy other articles foril^H 
employed by the natives either aa food or delioaei^^f 
ia now seldom or never seen. The preparalion vraa, !^H 
informed by Mr. Charles Hursthouse, chiefly conlj^H 
to the natives along the northern shorea oi (J^H 
Straits. ^| 

The leaf of the large kelp, whenever it ca^^| 
obtained by the aborigines of Van Diemen's ^^M 
and AiiBtiYtlia, is greedily eaten after having ut^H 
gODe a process of roasting and ms^eratina in ^H 
water, when, though tough, it is susceptible of ID^| 
cation, and nutritious, A sea-weed found abundi^H 
on Slopen Island, neav Tasman's Peninsula, yid^^| 
boiling, a very beautiful straw-coloured and i>^H 
transparent jelly for the table. ^H 

Taking the Laminwna, saccltaTina aa a type o^H 
membranous species of Algie, Mr. Stanford fout^H 
to contain, besides manuite, 31 per cent, of a ^H 
soluble in water, and much resembling dejct^H 
fioiled with a mixture of equal parts of nitric ^H 
and water, this, sea-weed furnished 22 per cen^H 
oxalic acid, in fine crystals, probably from the deOom 
pOBition of the gum. By boiling this sea-weed witt 
water, evaporating tlie. EoVution, wii \;KaSiai% Aha 
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idth Bpirit, the inannite is disaulved i>ut, 

I, wLic}) may be of coinniercial value 

t IB, or as a siiLatitute for Biigar in making 

The tnamiite may be cryatallized from 

taoiis sotutiun. • 

, or Irish Moss of tbe shops, is a pur- 

a, nearly transparent sea-weed, furnished by 

pus and C. mamillosua. These afford 

1 nutritive jellies, and of all algn are 

1 in England for food and medicine ; 

Int supply is obtained from Clare and ths 

of Ireland, The C. cj'ispus ooutaina 

tnt. of a peculiar gelatinous principle, called 

it diSeTE from ordinary gum in not 

cipitftted by alcohol ; from gelatine, by 

I reaction with tincture of galls ; and 

lk-je)]y, by giving no blue colour with 

' iodine. It is precipitated by alcohol, 

e of lead, and infusion of galls, and converted 

r by boiling with dilute sulphurio 

It contains 0,, H,„ 0,„ according to Schmidt, 

I C„ Hi( 0,B according to Mulder. It is em- 

pulmonary complaints and in making 

mdoline, or iixature for the hair. 

mpoited from Europe to the United 

ntea, blanched and freed from salt, and js kept on 

jT most diugijiBta And yet it grows in such 

mndauce along the whole Atlantic 

if Ameni-a from Nova Scotia to Long Island, 

ke bringing coaia to Newcastle to 

t i( there. 
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Carrageen U used for makiug jellies, for fi 
cattle, for dressing the warp of webs in the looi 
for sizeing pulp in the paper-maker's vat. Tl 
laotioa and preparation of this sea<weed for E 
aSbrded a small revetlue to the induatrions [ 
of the west cnaat of Ireland, where these planta g 
in great profuaion. The price at one time was ; 
aa 2a. Gd. per lb,, but the demand haa 1 
diminished, and the price, of course, declined cc 
ably, for it is now retailed in chemiBta' ah' 
Sd. per lb. The frond was boiled down to a g 
strained and used as a subatitiite for isinglaia ii 
manufacture of blanc-manges and jeljiea, and 
one time a fashionable remedy in consiimptive o 

Aa the demand slackened for these pnrpog 
was tried aa a size, and has been shipped ti 
for the use of calico-printers, but was not foiu 
answer well for their purposes. 

The jelly is far inferior to that made from ^ 
land moss, and it is alleged by the Irish peas 
disorder the bowels. It is now generally i 
England and Ireland as food for live stock, 
given to sheep, calves, and pigs. Aa t 
pig and cattle feeding tlie moss ia boiled to a 
A quart of the jelly and two-thirds of the x 
quantity of milk is given in each feed for the { 
week ; the proportion of jelly is gradui 
creased to three quarts, and the milk withdraw] 
the oalf advances in age. In pig-feeding it i 
with any other kind of food, such as 
ioaagold-wurzel, turnlyia, oi c(Ufc\ie4 gnia. 
A writer in Household Wwrd* a^ealas t 
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tbas : — " I am not alone in my partiality for Irish 
There was a time when it waa a faab tunable 
; and it is atill, everywhere in France and Great 
ire or leaa preaoribed as food for invalids. 
Urn pftor of Brighton use it instead of arrowroot. 
%C cnrly and mammal grietles are bleached lihe linen 
nd cotton, and when dry will keep for yeare. 
btiable and interes^ng writer — the late Dr. Landa- 
Onxigh — gives a recipe for cooking it, which ia 
9 be excellent, from experience : — ' When m 
nrcnpfiil of it ia boiled in water ; this water, being 1 
trained, is boiled with milk and sugar, and seasoning, < 
ach as nutmeg, cinnamon, or essence of lemon. 
iien pat into a shape in 'which it consolidates like j 
laBc-mange, and, when eaten with creauj, it 
Dod that many a sweet-lipped hoy or girl would ' 
tmost wish to be on the iuvalid list to get a ^are ' 
fit."* 

Id the Bavarian breweries carrageen is used for 
lari^ng the beer. Zimmerman, author of the 

Beer Brewer" (Berlin, 1842), asaumeB the merit 
f having introduced it aa a purifier; but I believe 
i had been previously used both in England and 
reland for this purpose. He says tliat I ounce of 
) is BufBcient for 25 gallons of beer, and that it 
perates not only in the act of boiling with the hops, 
Ut in that of cooling, as also in tlie squares and 
ACka before the fermentation has begun. When- 
•nt this change, however, takes place, the commixture 
brows up the gluten and moas to the surface of the 
iqaid in a black scum, which has to te skimmei oS,¥n 
ml the proper /east may not be soiled mtk "rt. Tcift 
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carrageen moss, as finings, is to be cut in fine shroj 
thrown into the boiling thin wort, when the &<^ 
begin to separate, and before adding the hops ; Bfl 
which the boiling is continned for an hour and a a 
or two hours, as need be. The clarifying with m 
kind of finings takes place in the cooler, so tl» 
limpid wort may be drawn off into the fermena 
" back," m 

A relative of wy own, Captain George Paraoiin 
the ship CereK, to whom I applied for what infbn 
tion hiB extended experience could supply OO-f 
uses of aen-weRds, thus replied to my inqniriea '■—•M 

" My title to be heard upon sea-weed I eBtauj 
thus : — My native place is near the aea-ahore, bM 
which, at some distance from land, an extensive nffl 
stretches, called ' Grund for tang,' which, being tiH 
lated, signifies, ' Ground for sea-weed,' This ad 
I have heard, ie in some places a regidar sabnuifl 
garden, and in winter, the north-eaat winds in 
immense quantities of sea-weed ashore, Orent 1h 
were often piled up on the beach, and some lanM 
used it extensively fur manure, and many, very id 
pro and con. arguments have I listened to coaceidn 
its utility. I 

It seems natural that I should begin with its esoiflfl 
properties first, for, if sea- weed is good food just asM 
I see no reason in the world in trying to convert it n 
wheat or barley ; it should at once be handed tofl 
cook. But I am decidedly of opinion that Bea-^| 
ie not very nutritioux food, and I'll give my regfl 
J inow ati old sailor in Sble\dB, 3o\i^^.\i'^ -oasi^f^l 
Hvm morning till night ate aea-Nfeei ■w\ibu6vm>s« 
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b it. See old John when you would, he was chewing 
1 weed (' dulse,' I think he called it). I've heard 
Bt Joba always kept a good stock on hand, and that 
'■ never went out without first tilliug hia pockets. 
ill John never grew fat. The poor old man is now 
ite blind, and at times kind neighbours wilLremark, 
lie is led along by some of his grandchildren, 
h, why, he was always eatin them nasty sea- weeds, 
t sure that canna be good for niebody.' A few 
Ah ago I was at Limerick, and I recollect seeing a 
nber of old women in the market selling sea-weed. 
iBO these old bodies might be seen helping them- 
peB to a bit of their ware. Perhaps they did this 
encourage their customers, like the mao in London 
L veal-piea, but they were all thin, 
jre folks, quite the reverse of being in good con- 
e of them alongside of a tripe-woman, 
a black-pudding vendor ; why, the contrast would 
stviking. I 

"To come now to manure, were I writing for the 
oefit of farmers, I should only say : ' Get sea- 
led for your land whenever you find it will pay 
la for the trouble and expense of getting it.' But 
a not writing for farmers. Well, I'll juat state 
Ut IVe seen people do with aea-weed, and bow they 
iit. I was once at Crookbaven, and seeing a nuin- 
r of women scrambling about amongst the rocks, 
l^ent to examine what they were getting. It was sea- 
Half-a-Uozen dirty ragged women were cutting 
' tearing the weeds from the rocka, or dragging them 
i of BtnaU pooh of water left by tbe tWe, tbivc 
jPte At dragging being theic baie h&nAa. ^Earity 
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Imd a banket, and nheti the basket i 
lifted ou to the shoulders of one of the wotaen. 
rocks were sharp and rugged, and I stepped c 
lest I should damage \ny boots ; bai the poor yi 
with the basket on her ahonlders had i 
damage-; her i'aet and legs were bare. Landwardta 
ecrambled with her load, the slimy salt water trie 
down, hec fi'eckled iiock, for her bristling hair, t 
luxuriant (no thanks to Rowland and Son), cou 
ret^n the whole of the moisture, and her tatti 
garments were saturated. I went the next i 
to Bee where they put it, and found that it i 
merely spread oa the ani'face where potatoee .] 
been jilanted. 

" Another time 1 wag in Loch Tarbot, 
Islaads. Great improvements in farming 1 
made there, according to an old man's atatera 
Here is what he told me ; — ' Pefore, and its ] 
lang syne either, folk didiia ken mnckle abouoht & 
ye ken. Noo they'r aye better aff, they aaw a 
oats) and noo folk can eat breed. Fefore moi 
they couldna eat breed, and when they couldna eu 
either (of course, because they couldn't get them), I 
mony time had to gang to the sea-shore and peck Q 
pets and the like shellfish, pefore they could eat. 
since they sawd aits, folk can aye eat breed.' I 
to see his farm. The way they manage is this : 
first bum the heather off the peat soil, then C 
narrow strips of the land (ahout 6 to 8 feet bq 
with a good layer of sea-weed. On each e 
weed-covered patchee. they digatieaGWlaowtttfoa^ 
deep, throwing the peait boQ. oa to \.Vft m 
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ODT«r vich a layer of soil 6 to' 8 inchea tLick. 
the largest lumps are hacked a bit with a apade, 
groand is ready for the seed, and they plant 
saw aits,* as the case may be. 
1 1n Jutlund, many I'arniers cart eea-weed up to 
«F iarine and mix it with their other dung, leaving 
fo deconiposa This is also done on the coasts ol 
1, In Denmark it is often carted into great 
nd when well decomposed, Iwd on the land by 
Some use it fresh, hut that is considered 
farming. All agricultui-iBts, I believe, agree 
li tha opinion, that sea-weed as a manure produces 
B^ a very transient effect. Some say it is good 
for one season, others that it is hardly worth a 
pie's cartage. Which opinion is right I shall not 
)t to decide, but I think a great deal depends 
fttlie nature of the soil. 

Of all the uses I have seen sea-weed put to, that 
Mek pleased me the best, was an omauieiital device 
at Limerick. It consisted of sea-weeds of various 
idoars, tastefully arranged in a wreath upon paste- 
Dtrd, in ft frame. The ends were covered with needle- 
trk, representing a small basket ; aud underneath, 
IB lady-likc style of peomanship, was written the 
Dowiiig lines : — 

Sll* Planto of the Ocean thus set up their pisat 
Oh I cbU QB no laager l/te Weed* of Uie Sea ; 

breatbi: not the odours of Enrth'ti fnvDUT'd flowers, 
r«t delioata forms and gny Dolours are dure, 
Fhe hand whicli tuloro'd the aveet perfumed parterre 

] our fringe.liko and fanciful dresses prepare. 

pendaot we bang round the cor»Hine oaveft, . 

lout Qur light fcrnncliea beneath the green wfcvos v 
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Or twine laiclst the gems of the watery ieep. 
Or climb up the rocks, or mcxleally creep ; 
Could yon view all the beaotj^ of which ve nugbt bf 
How varied oar G>rnia and our tiota an <ach coiut, 
You would surely declare thnt the boon should b« oan | 
Henceforth tu asKumo the high title of Flowers.' " 
Water-pitch era used to be made by the a 
Van Dienien'a Land of tlie broad-leaved kelp, 
were often krge enough la hold a quart c 
water. These and a large sea-Rhell (a species ol 
were the only vessels they had for carrying waterjl 

In the British Mustiim fishing-lines may be I 
made wholly of a species of fueua, and others aaed 01 
uorth-west coaat of America, made partly of a 
and partly of sinews. In the Kew Museum ai 
weed tnirapeta, from the Pacific, formed of the ate 
LiMnina)-iabuca'nalii,'LaniauToxix.. Dr.HenryMe^ 
in Hooker's Botanical Miecdtamy, states thatfl 
Aleutians employ the stipes of a fucua, r 
Fueus Lutlicanus, and known to the Rus 
otter kohl," for fisbing-liuea. They are somst 
forty-five fathoms in leugth. He once a 
kensens in Sitcka make oae of the cylinder i 
syphon for punijiing the water but of their B 
a use to which it is well known the Eeklonia i 
tialit is often applied at the Cape of Good Hope. ' 

Specimens of sea-weed used as rope in Tanoa 
are shown at the International Exhibition. 

Varioos attempts have been made to mi 
paper from sea-weed, but they have not been abt 
with any very great succesa In 1820, a patenu 
gTAated in Denmark for maXnn^ ^aveT ^tctovw 
aaid to be whiter, Btroni^eT, a.ii4 cVewjes ' 
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r paper. In 1628, a patent was taken oat in tlie I 
uted States, hy Eliftha Collier, lor maldng ptiper I 
L Uiva tnairina. In 1833, a patent was graoted I 
-. Fruice, to Mons. Tripot, for making paper from I 
ft-weed! On tLe 20th of June, 1855, a patent -was I 
I^donally registered by Messrs. G. Martinoli and I 
L Be Lara for paper from sea-weed, and another in I 
B same year to Charlea Mabury Archer for bia I 
HDU&cture of paper and " the production of testile I 
inca " from sea-i^eed, but neither of these patents I 
on proceeded with. I 

^e Cbe'^alier Glaussen states that, when he was \ 
mentitig on several plants for the purpose of 1 
fibres for pa]>er pulp, be accidentally 1 
a-weeda with alkalies, and I 
Kind tbey were entirely dissolved and formed a I 
Mpy compound which could be employed in tha I 
iWMifactnro of soap, The making of soaps directly I 
. aea-weeds must be more advantageous than I 
Qiniiig them for the purpose of kelp, because the ' 
md glutinous matter they contain are saved 
I oonverted into soap. The Bvaziltana use a mal- 
B plant (Sida) for waBbing instead of soap, and 
e Chinese employ flour of beans in the scouring of 
sil aUk J and I have found that not alone sea- weed, 
lat also many other glutinous plants and gluten, may 
1 used in the manufacture of soap with advantage. , 
'. treated according to the process of Lord Dun- 
lonold's patent for obtaining gum from mosses, many 1 
if the sea-weeds would produce gum, but at a greater 
than either Turkey gum or dextrine b.\i MftaJ 
ait taarkei price. 




Pickering, in bis " Voyage," telk ua that, at Oiltflt 
a. green conferva ia oollected in the tide pools tm Ul 
article of food, and on the reeis sea-weed {FvA), bob 
not iDdiscriminatelj, as one species was stated to In 
actually poisonous. 

One of tte cnliuaiy vegetables used on the Isthmaf 
of Panama is the MaraClirum fenuaiiaeewm, tm edifal| 
plant resembling some of the finer aea-weeds, anl 
■which grows in moat rivers of Veraguas. It it 
esteemed so highly by the inhabitants that they Hwrt 
called it Passe-carne, i.e., excels or surpasses meo^ 
and indeed the young leaf- stalks, when boile^ 
have a delicate flavour, not unlike that of FreB^ 
beans. , 

There ia a fresh-water weed in Chinii which fl( 
similar in nature and uses to our Irish moas. B| 
difiers from our sea-weed ia being found on the banbt 
of the celebrated fresh-water lake Yungtlng Ha, ia 
the province of Haper, 

For the manufacture of kelp and iodine, raaiini 
plants offer a large revenue to man. 

£eip ia an impure carbonate of soda, mixed vtitk 
the auljihate and muriate of the same alkali, and with 
Bome combinations of iodine and extraneous matter. 
It is prepared by merely burning the weeds, pF»^ 
viously dried, in pits dug along the shore, till thej 
are reduced to hai-d, dark-coloured oakes, ia whkb j 
Btate it is sent to market. Ou our shores the speoiCB ' 
used for this purpose are, Fucua nodofua, vesictdotttt 
and serTcUus, Simantfudia lorea, Laminaria eliffitata, 
buRtoaa and ^acc/torina, aadiGHoTila jUAj.-m, -, Wta.UthA 
l^tKr I'lKocsa are aippVica^iVe. Taa cto^ Si ^^^^«^H 
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^ (lie sammer, dried and collected like hay, and 
Uflm^ the end of the season, burned. 
I Dr. Greville (introduction to "Algie Britannicte") ' 
B giveiv us an interesting sketch of the origiB 
i establishment of this brsnch of industry in the 
1 of Scotland, where it was most extensively 
d nntil about the yeai- 1817, when the removal 
I Bait duty made the manufacture unpro- ' 

manui'acture of kelp was introduced into- 

t Bccording to Mr. Xeill, half a century sub- 

> its establishment in France and England, 

rat cargo was exported from Orkney about 

h72I. The employment, however, being new 

labitanta of Orkney, the country people 

with the utmost vehemence. Their 

■ never thought of making kelp, and it would 

tat they themselves had no wish to render 

tflrity wiser in this matter. So violent and 

i resistance that ofGcera of justice 

L necesaaiy to protect the individuals em- 

l the work. Several trials were the conse- 

ise outrages. It was gravely pleaded in 

IV, oo the part of the defendants, " that 

ig smoke that issued from the kelpkilns 

or kill every species of fish on the coast, 

I into the ocean far beyond the reach of 

1, blast the com and grass on their farms, 

various kinds, and smite with 

I their sheep, horaea, and cattle, aad evet 

If Amiiies." The proceedings exist m 'iXie. 

K'<i« Sheriff/ Court, — a striking in.ata.iaca 
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the prejudice, indolence, and au^ierslition 
Bimple people of Orlnay in ttoae days. 

The influential individuals who bad taken 
matter aucceeded in establishing the manufacture, M 
the benefits which accrued to the comniunit; 
wrought a change in the public feeling. The t 
estates possessing a sea coast well stocked wit] 
■weed rose so much in value that, where the plai 
not grow naturally, attempts ■were made, an 
without success, to cultivate them by coverii 
sandy bays with large stones. By this method a 
of Ihici has been obtained, wo arc informed, in d 
ihree years, the sea appearing to abound ( 
with the necessary spores. 

Upon the authority of Dr. Barry, dniinn 
years 1790 to 1800, the annual quantity a 
3,000 tons, and, as the price was then from J 
£10, the manufacture brought into the place n 
£30,000 sterling in a 'season. During the « 
years subsequent to its introduction (from 11 
1800) the total value had risen to £595,000. 
(and during the war, when the price of kelp r 
£18 or £20 per ton), were thejtalmy days of then 
faoture, but the demand has gradually slackenoe 
the price fallen away. This result, so unfortunati 
the owners of northern estates and the nn: 
population, in Orkney alone amounting to! ! 

found a profitable employment i 
ture, is to be attributed, at first, to the sapc 
qualities of Spanish barilla, for the purposes o 
mating and soap boitog, \iftt \o 
val of the daty on. co^mntt^^ 
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a of whicli Boda is dow so exteasively manui&o* 

i as to supersede kelp almost entirely for the 
e parposea. la thia 
IS kelp maker Iiog bad 
id experiments have fully 
f kelp 
i may eventually arise 
il price can ever reach 



state of the trade 
to the agricniturist, 
seeded in showing tlie 
, whence an exten^ve 
. but it ia not likely 
ta former rate. But 
., soda obtained fr-om rock salt comes into 
pi competition with it, so that the prospects of 
iunate kelp grower Beem hopelessly suck, 
1 demand for the purposes of extracting 
9 be sufficiently remunerative to keep the trade 



L the proceedings of the Glasgow Philosophical 

iety there is an excellent article by Mr. Giassford 

,e manufacture 6f kelp. The rise in the price of 

I about the beginning of the present century 

Bed the Highland proprietors to turn much of 

■ attention to the manufacture. The supply 

i scarcely keep pace with the demand ; the manii- 

led to the furthest limit, and for years 

Mltinued to flourish. Barilla, however, ii-uu abroad 

ii-ket and reduced the price of kelp 

berially. Barilla contained more soda and waa 

ferred eveu at a higher price. 

' When the dlity was taken off barilla and salt, kelp 

i to less than X3 per ton, and the manufacture 

a wonderful depression. As an instance, 

a island of Kortb Uist, the clear pcoceeda froBi 

7 1813, after deducting all expensea, "Wft» 

fell little short of that SMia 



I 
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years after ; but the reduction of the duty ou barilla 
brought down the return to £3,500*. Wheu M'CoP 
look Tinted the Hebrides Id 131S, the total pro- 
duct of kelp from these ialamJs was estimatod at 6,000 
tona, which, at £20 a ton, muet have realized the Emm 
of £120,000. At present there are scarcely 3,000 
tons made, from which uot above £6,000 are annually 
realized, after deducting the wages of the kel])ers and 
the expense of the uecessaiy apparatus. Tliia small 
remuneration, however, ia owing, ia pai-t, to tlis 
Highlanders' pei'severance in manu&ctnring their kelp 
from the yellow wrack I^I'ucvs nodosvs) whicli, front 
{[rowing in shallow water, and being less thoroughly a 
marine plant, yields much less iodine than the kelp 
made fram the black wrack, such as La/imiiaria digi- 
laia, the great- stemmed tangle, and Fucut serraias, ^ba 
serrated sea-weed. Irish kelp, prepared Irom drifb-veed 
which has grown in deepwater, is rich in iodine, yielding 
above 12 lb. }>er ton, and consequently, carefully aod 
honestly prepared, Irish kelp brought, in aome caae^ 
£10 per ton in ISIJ), when Highland kelp would BOt 
bring above half of that sum. 

The composition of kelp is very variable, not <Mly 
aa regards the proportion of carbonate of soda, bat of 
the other constituents ; hence the uncertainty whiob 
attended its employment in some of the chemical arte, 
particularly in the manufacture of crown glass. 

The proportion of jnire carbonate of soda varies 
from two to seven per cent. ; the other constitnenta 
soluble in water ai-e common salt, chloride of pota»- 
maw, sidphate of aodst, sn&'^Vtt'ceX. <a( wy^vMa^ and 
traoea of iodide o£ BodivHa. IVe vaaAviNiWi Ttaitew*, 



Wuch QguuUy form aboat one-half tlie weight of 
Up, consist chiefly of coi'bonate of lime, aluniin^ 
BitoB, and sulphate of lime. The propovliou of alkalina 
nrbonatd may he increaaed to some extent hy con- 
oediig tlte incineration at a higher temperature than 
Bt^ ; but kelp ih now valued mora for its chloride of 
i4<'«i"'r' and traces of iodine than for its alkaline 
ibonBte, and a }iigh temjieratiire is attended vith 
sloes of the iodide of sodium, in consequenoe of its 
idatility. 

To sepai'ate the iodine and chloride of potassium 
t broken kelp is lixiviated with water, and the 
is eva]iorated in an open pan. When the solu- 
I k conceutmted to a certain point, it hegins to 
loeit, while boiling its commoii .lalt, carbonate of 
a and sid[)ljate of so<la, 'vi'hich are removed in a 
te&nted shovel, and the liquid ia run into a shallow 
B. to cool, whence it deposits crystals of chloride of po- 
pdum. The mother liquor ie subjected to a repetition 
F these operationa to ohtaiti more crystals ; and the 
t mother liquor, which is a denser dark-coloured 
foA containing nearly the whole of the iodide of 
EtiiB, is alone employed in the preparation of iodine. 
f tills purpose it is merely heated in a peculiar distil- 
Y apparatus with sulphuric acid aad black oxide 
e with sulphuric acid only. A. 
I account of this process is contained in Pro- 
r Oraliara's " Elements of Chemiatiy," p. 384. 
The riae which, after twentyyearsof depression, took 
a in the price of kelp was owing to the great addi- 
al demand for iodine. Iodine is indispfniao\i\e ioE 
type and daguetteotype ■, osA 
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the materials derived from kelp are of i 
use in the manufactore of soap, alom, green-b 
glesa, &C. 

The manu&ctare of kelp, or the baming of at 
to obtiua its ash, was first carried on for the i 
the carbonate of soda coataioed id it, but when 
high war dutteii were taken off foreign barilla a 
kelp, for which the demand had been very j 
deteriorated in value anJ was scai'cely worth n 
The carbonate of soda is never now ez.tracted ^ 
this source ; the yield was always small, and it ii 
obtuned so cheaply from common salt. Id 
iodine was discovered by M. Courtois, manufacturJ 
saltpetre, in France. The discovery wa; 
by M. Desormes, at the meeting of the French I 
tute on the 19th November, 1813. The attentid 
the discoverer was first arrested by the destmctid 
his copper pans employed in the decompositia 
nitrate of lime by the alkaline lye of the 1 
Having constantly observed this ]ihen 
attempted its solution, and after much patient ci 
and many failures, he succeeded in tracing the e: 
the cause and in preparing iodine in a state of p 
The manufacture of saltpetre having failed, Codl 
took to the preparation of iodine as a source o) 
bnt in consequence of its then very limited b 
tton, the enterprise was unsuccessful, aud the p 
was abandoned, but it was taken up afterward 
MM. Coumerie, at Cherbourg, and there are still id 
works in that neighbourhood. Although, like a 
inventors, Courtoia gtdnei iioii\imft^'3 Vi* ^\i«av«) 
Jate distinguiahetl Eng\.i.a\ c\iBaiw& t->H\iei 'A 
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at, and made a large sum of money by buying 
p all the mother liquors of the Scotch kelj) works 
ttd estracting the new body. This element, iodine, 
li since been found widely diffused in nature. Kelp, 
iweyer, 13 the only commercial source for its produc- 
iijSiid the immense value of iodine, in photography 
d medicine paiticularly, has given an impulse to the 
mn&cture of kelp, which renders it by far the moat 
portant of all the applicatiouii of sea-weed, 
a at present carried od, it has many disadvantages j 
3 are well known to chemists, hut probably from 
i &iCt that it is conducted on desolate shores, at a 
■uderable distance from centres of civilization, it 
I not yet received that attention its importance 
naiids. 

Tbe luaoufacture is at present limited to a few 
rtB of Great Britain, the western and northern 
wda of Scotland, the north-west coast of Ireland, 
i Guernsey. 

bl the Scotch islands the weeds are collected in the 
mer, dried in the sun, and burned in shallow rect- 
gtilar pits ; the fire requires a very high tempera- 
i and the salt enters into igneous fusion ; the 
i mEkss is broken up by throwing water on it, and 
a kelp thus produced is a vitreous con glome 1*3 te, iu 
S best specimens of which the carbonized stems of 
winaria digitata may be distinguished. It is of 
9 plant — called bardarrig or the "drift weed"^ 
ife the most valuable kelp is made ; if unadulterated 
will yield the lixiviator from lOlb. to 15^3. d? 
3 per ton. The " cut-weed " ia the LaTO'i'"*"/'^ 
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with several Faci, aad generally the latter ] 
Bate ; the kelp produceil from it does not afford i 
than half the iodine yielded by the for. 

The kelp in the north-west of Ireland is 
principally from the " drift weed '" conaiating of ' 
rods," as the LaminaTia is there called. It ia burnt 
in small heaps, and at a lower temperature ; the kelp 
produced is, conaequeiitly, more porous and much 
riclier tban that from the western islands. Some of 
the drift weed, too, ia stacked in the winter for bum-. 
ing ia the summer. A jwrtion of the Irish kelp is 
made from "cut weed," principally the /"««. 

Professor Graham first directed attention to the 
sea-weed ash of Guernsey as the richest source of 
iodine ; this results from the fact that the Lamm 
diffUata is used, and a very low heat is employed i 
the production of the ash. Mr, Arnold, of Gu 
is the only lixiviator of kelp the 
me that tLe local government more than once tried 
to atop the lixiviatioa altogether, and owing to 
the peculiar laws of that ialand he ia unable to carry 
it to any great extent. A collection of hia products 
waa shown at the International Exhibition in 18G2, 
A large manufactory in one of the Channel Islands 
could pro{luce immense quantities of iodine and 
potash, and the insoluble ash would still be retained 




1 am indebted to Mr. WiHiam Pateraon, of Glasgow, 
who alone lixiviates nearly four-fifths of the kelp of 
commerce, for the following statistics of the actual 
annual average amouota o? Ve\v '(w.i itm, •wv'-'q. faa 
prices on the kelp sliorea. 1\ioae -^i^Ma 4oT«A,\-w&'<Aft. 
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ngbt and Qther charges iscidental to the cairiiige o£ 
,p to Glasgow. The average Is taken on the last 
Foyeara: — 

Wbstbbw Islands. 

1,800 tons cnt yieei kelp, @ £2 £S,600 

800 „ drift wead,, @£i 3,200 


S,000 




£9,200 



1,200 tona drift waed kelp, @ £8 £7,200 

150 „ out weeil „ © £2. IOh. . . 375 



la drift weed ketp, @ £i 

@ £3. lOs.. . 
®£B 



@ £6. 59. . 

®£T 

@ £2. 13b.. 



£25,005 
ice. forth. 



Tolal AmowU of Kelp, aiid Averagt Prit 
rearalSGO-ei. 
,360 toDS,® about £3. 173., vaJaed at £18,775 



10.(30 £41,780 

\Sa round numbers, the average yield of British 
> may be taken at 10,000 tons, giving, at £4 
n annual income of ^40,000. 

f^^im gnantitj of keip represewis about 200,(iQft ^oa* 
'tw^, aa amount which, large aa it Beeiaa,ia 
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ineignificant compared to tiie immeuae mi 
weed aDntially deposited on the coasta of < 
Britain and Ireland. The best drift weeds ap| 
to he torn up from the Atlantic, as they a 
chiefly ou the western coasts in Guernsey and Ja^ 
The best are taken from the bays on the west o 
and the poorer sample of vraic I alluded to a; 
seen in a cottage at Jersey, was collected in St 
rine's Bay, on the east coast. The " cut weed " ii 
eame all round the iBlands. A great deal of diift n 
however, finds its way up the Channel, and h 
in and out of the numerous harbours and throi 
the flat coasts ; this is particularly the case ii 
Haven, in the Isle of Wight, whera it b carried i 
out in large quantities. Many thousands c 
sea-weed of various kinds are deposited an 
the coasts of Sussex, but a small portion of 
utilized. Kelp is also still manufactured on the 
of Uormandy, in France : the weeds obtained 
dmilar to those of the Channel Islands. MM. Ti 
ain€ et fila, of Finisterre, are the principal 
tiirers of iodine and potash. A large quantil 
iodine is, however, imported &om England 
France.* 

M. F. B. Tissier has been enabled to redni 
40f., 30f., 20f,, and 15f the kilogramme (i 
to the quality and degrep of purity aiid Ci 
tion of the iodine) a product which the manu&cti 
sold, in ISll, at GOOe, and which is taken in all| 
principal markets of tiie world. 



• Mr. Stanford iiiaoc,o\ SLttaSowrai. 



In 1825 M. Tiffiier was engaged with 
™ Waniifiioture, at Cherbourg, of iodine and iodide 
tf potaasiura. In 1830 Le aasociated with him 
M, OnilhOim, and established, at Bouquet, in Bre- 
agoe, a manufactoiy, which has been continuously 
Wked, and which became his exclusive property 
I lBi5. Since that period he has largely extended 
ii operations, resulting in great benefit to the poorer 
ISKB of the coast population. 

la 1855 he stated to the International Jury at Fans, 
awarded him a firet-class medal, that he employed 
100 workmen, who received annually among them 
Bum of 200,000£, and produced, without any great 
1,500,000 or 3,000,000 kilogrammes of crude 
dtt. From this quantity M. Tifraicr has supplied not 
sa than 350,000 kilogrammes of impure chloride of 
diam for the use of the glass-works, and as a flux in 
18 potteries 200,000 kilogrammes of chloride of potas- 
Hm at 93 per cent., sold to the manufacturers of salt- 
itre and alum. 

MM. Tiasier have furnished me with valuable 
atistical information on the kelp manufacture in 
Their statements will astonish those who 
iiier England to he in advance in this branch of 
idnstry ; their position among the first and largest 
Aviators of kelp, and their well-known name, are 
nple giiaranteea of their ability to Judge and to speak 
ractically of this question. They estimate the total 
annal production of kelp (sonde brute) in Prance at 
B,000,000 kilogrammes ; this is about 24,000 tons, 

tbnn doable the yield of the kelp aliorea o^ GteaJa 
MAL TiBBier alone, ia theii "Oama ia 
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quet, work annually 4,000,000 to 5,000,000 kilo- 
grammes. They have favoured me with the following 
interesting table of the products annually extracted 
from this source by the seven principal factories in 
France : — 



USINES. 


et lodure 
otassinm. 


et Bromure 
otassium. 


[orure'de 
odium. 


5 • 


pbate de 
otasse. 


II 




•a 
c « 




XiOl 


S£ 


•3^ 

00 


g*^ 




^•o 














Kilos. 


Kilos. 


Kilos. 


Kilos. 


Kilo«. 


Kilos. 


Le Conquet. . 


20,000 


1.500 


800,000 


500,000 


200,000 


300,000 


Granville. . . . 


20,000 


800 


800,000 


• • 


■ • 


1,000,000 


Cherbourg .. 


5,000 


• • 


200,000 


180,000 


80,000 




Montsarac .. 


4,500 


• • 


180,000 


150,000 


75,000 




Pont-1'Abbe . 


4,000 


200 


150.000 


140,000 


70,000 


• • 


Portsall 


4,0U0 


• • 


150,000 


140,000 


65,('00 


i •* 


Quatrevents.. 


2,500 


• • 


100,000 


90,000 


50,000 


1 


60,000 


2,500 


2,380,000 


1,200,000 


540,000 


1,200,000 



The lixiviation of British kelp is almost confined to 
Glasgow, whore there are now six principal lixi viators : 
of these, Mr. W. Paterson is by far the largest ; he 
works from 7,500 to 8,000 tons per annum. His 
enormous factory is well worth a visit, and I am glad 
of an opportunity of acknowledging his attention and 
courtesy in showing me over it. The process usually 
followed is sufficiently simple ; the kelp is lixiviated 
with water, and the solution evaporated ; the sulphate 
of potash deposits first in small crystals, and then the 
chloride of sodium ; these are separately collected, and 
the solution is then run off into iron coolers, where a 
crop of crystals of chloride of potassium is deposited 
in three or four days. This process is repeated with 
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US sutber liquor ; and after the second crop cS 1 
BUoride of potaasinm has crystallized out, the mother 
9v>oF is very dark, and contaioB sulphides ; oil of 
latiiol is added to decooipose these, aod ninch t^ulpliur 
^capitated J this is one of the bye pi-oducts of the 
Btorj. The liquor, after the addition of the oil 
Titriol, is decanted from the depoaited eulphur, 
d distilled with hinoxide of manganese in leaden 
tortm; the iodine sablimes, aud i^ received in earthen J 



Xhia process is simple &nd effective, and I can 
> improvement : bnt its suoceas is entirely 
on the prejMiration of the kelp employed, 
in the primary treatment of the aea-weeds- 

is BO much needed. 
ISr. F&terson, who may he considered the highest 

■ibority on this question, Htates the present yield 
F iodine from good drift-weed kelp to vary from 
to 14 lb., but the low quality of driit-weed telp 
octaced in the islands of North and South XTist and 
e ootinty of Donegal does not yield more than from 
io 6 lb. per ton of 22^ cwt. lie iiccoimts for the 
1 quality of the kelp of Uist hy the large admix- 
19 of sand from the shores of those islands. It is 
^(wbftbly also much, mixed with inferior sea-weeda 
I^B statement of the amount of iodine from the 

1 iliffilata is the average of three eatima- 
OSS ; and to show the amount, tliat ought to be 

ined from this species, I may state that this 
areepontls to 32 lb. of iodine per ton of kelp> 
my of the analyses of sea-woeds hithevto pub- 
i been performed on ditTereiit kelips , 



I 




ss these aiwaya contaia the ash of several specie^ 
little dependence can be placed on them aa an 
index of the relative composition of each spedsK 
TLe plants here experimented on were carefidly 
selected. The amount of iodine will be seea to be i 
exceedingly small in the Fiums vesieulosus, and kelp ] 
made from that sea-weed alone would be valueless < 
It would yield only 99 lb. per ton ; hut practically it 
aiwaya contains the ashes of others snfScient to bring 
it up to about i Ih. per ton. Sarphati estimated tha 
iodine in this species to be '001 per cent. 

I would call attention to the large yield of 
potash from that very common weed, Eliodomda 
pinaalroides. The soluble ash it yields is veiy 
variable in quantity, the fronds being aiwaya more 
or less covered with zoophytes, which largely in- 
crease the amount of ash without adding to the 
soluble portion. The resnlte given are the mean 
of three analyses. 

Many have been struck by the peculiar odaar 
evolved in burning sea-weed ; this, at the outset of 
these experiments, arretted my attention, and led 
me to examine the products evolved in combustion. 
These were in all cases the same, differing only in 
quantity : — 

An inflammable gas ; 

Water, containing carbonate and acetate of am- 
monia, and a kind of naphtha ; 

A fluid tar, containing a volatile oil, some of whidh 
also floated on the water. 

A Jighfc charcoal reraaiiiei \c. tte tetort -, this waj 
iixiviftted with Yrater, Kiid. tn&Wk. w m^sDMcj^n^ajM 
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A aoUitions obtained were colourless, aad tlie salts M 
wbite and pure. The mother liquor formed fl 

tArikiug contrast to tbose iisuallj seen ; it was nearly M 
and contained mere traces of sulphur com- I 
the amount of iodine yielded was unusually ■ 

'The products of distillation were then examined. I 
n gas burnt esceedingly well, giving a flame of I 
^ luminosity at first, hut becoming very luminoua ■ 
mrds the end of the distillation. A portion col- -M 
ted at first gave 41-60 per cent, of carbonic acid. I 
Urther portion, collected towards the end of tLe ■ 
itiUation, gave only 13'3 per cent, of carbonic acid, I 
3 contained olefiant gas. The gas given off in the I 
jtillBtion of wet weed is also inflammable, but the I 
DOB ia occasionally extinguished by the vapour of I 
iter thus simultaneoDsly generated. A portion of fl 
'& gas gave 50-34 per cent, of carbonic acid. I 

The condensed liquid was very alkaline ; it yielded fl 
a abundance on distillatioa with lime. The 
mmonia appears to exist in the liquid as bicarbonate ; 
rystala of this salt were found in some of the gas 
Obea. Tiic chloride of ammonium in the crude state 
[spaced by neutralising this with hydrochloric acid 
IS an odoui- of picoline, an alkaloid which ia also 
nmd in the volatile oil. The naphtha distilled from 
his liquid bums with a slightly luminous Same, 
over lime, its specific gravity is '826 ; this 
3 to boil at 156°. It is not a simple sub- 
laoce, but appears to be a mixture of acetone and 
io spirit By repeated rectification 1 \\5W& sat- 
a reducing the boiling point oE the tra\i -^ot- ^ 



tion below H0° Fall., but I have been trnablo to etTect 
an; definite separation at it, either by treatment with 
chloride of calcium or hy rejieated fraciionttl distillation, i 

The residuiiiu in the still, after the dietilLatioa at \ 
the ammonia and naphtha, was fotmd to be a solutioii I 
of acetate of lime ; distilled with bydrocLloric Mi^ I 
thia furnished acetic acid, the last portions of wMcb i 
contained also butyric acid. 1 

On the tar being distilled with water, a volatile iM 
of very peculiar odour was obtained ; thia odonr i* 
sembling that of burning sea-weed. In the crude state i 
it contains about 1'2 per ceut. of the naplitho, And 
about 1'6 per cent, of a body analogous to kreoeotft- 
Diluted hydrochloric acid removes from it about 3^ 
per cent, of & mixture of volatile alkaloids containing 
picoline, iio., and a red pitchy colouring matter IS 1 
separated. It also contains pyrrol. After purilkik i 
tion with oil of vitriol and caustic soda, the oU 
presents the appearance and properties of it mixture I 
of pure hydrocarbons analogous to those fi'om ooal-tir 
naphtha. Its specific gravity is 841, anil its boilii[^ | 
point rises fi-om about 180" to above 400'' WeJat, ' 
The oil here treated of is a pure hydi'ocai'i;on, and 
has not been hitherto obtained from thia source. I6 i 
will be applicable to many of the uses for which coaU ' 
tar naphtha is so much in demand. The coloaring 
matter separated from the oil by an acid is a product 
of decomposition. It is soluble in oil of vitriol, 
gacial acetic acid, alcohol, and methylio spirit. It ia 
insoluble in water, either cold or boiling, and separated 
irom all its aoUitiona by \te B-iA^VAo-ii ■, \6 ia also ia- * 
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Ttmn, oil of turpentine, the fixed oils, and dilute 
ad& It is unaffected hj l)oiUn|; hydi-ochloric acid. 
itric add has no effect on it in the cold, but decom- 
Mea it when boiling, forming oxalic acid. Boiling oil 
F vitriol carbonizes it. It ia deoolouriBed by chlorine. 
fie caustic allcalies partially deoolouiiBe, but do not 
inolre it ; the colouf is restored by an acid. lb is, 
BWever, chiefly remarkable in containing iodine, and 
i Itcdds it in euch close combination that boiling boIu- 
ibo of potash does not remove it, and it ia only when 
ised with hydrate of potash that it can be detected. 
i is thus converted into oxalate of potash and iodide 
i potftssium ; it wae found to contain 35 per cent, of 
idice. I do not anticipate tliat it will be valuable ae 
Aja, as it shows a tendency to fade. In a chemical 
oiat of view, I look forward with interest to its 
korough examination when I shall have obtained it 
I gnfficient quantity ; the greater the heat employed 
I distilling the weed, the more of this substance is 
induced. The tar, after the volatile oil had been 
nnoved, pret^ented the appearance of Stockholm tar, 
Wdi it might well replace ; it was then distilled 
kMie, and a fixed oil was separated ; this contains on 
a average 5-2 per cent, of a crude acid analogous to 
Kosote. The oil, after this has been removed by 
Mash, is purified with oil of vitriol, and it then 
nembles the paraffin oil of commerce. It will th.ua 
B seen that uU theae products are of considerable 
nnmercial value, and it remains now to show what 
HI bhe quantities yielded. The same species were 
purpose : the weeis 
into oakntt and distilled in s. KiofiXVi-xc 
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gas retoi-t. The quantitative reaulta are shown il 
following tables. 

The tar ia that left after distilling iu the jireaene 

The following table shows the comparison c 
weed with peat in the products of destructive d 
tion. Peat is worked with profit iu the ] 
and largely on the continent, for these alone j tl 
is valueless. The peat results in the table are 
from valuations by Sir E. Kane and Mr. Sulliva 
the Irish Peat Company. It will be seen that in tba i 
products of distillation alone, the advantage is con- 
siderably ou the side of the sea-woed, while the 
lixiviation of the sea-weed ash is already a lucra- 
tive manufacture, and its value will by this process 



of distillation be mnch increased. 
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Tlieae analyses coocluaivety prove that the p 
nethod of maiiufactQriiig kelp is an excecliogly waste* 

; for not oaly are the conatittieuts of tlis & 
Wgely diasipat&i, but these valuable prtjducts of dis* 

re all volatilized iuto the air ; and taking, M 1 

krougb calculation, 10,000 to be the annual yield of I 

Efilp, we Lave the following quantities annually dia^ J 

a tliia manner : — 
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Volatile oil 

Fasdoil 

Nspbtba 

(Calculated rs sulptjate) . . 
Acetic acid :— 

(Calcalated as BCetote of lime 
Pure carlMD . . 
Colonriag matter 
Gaa 



62,600 g( 

00,000 

34,000 



6,674 
30 
■,560,000 cu 



t leave commercial men to afiix the values to theu 
irodact^ and then weigU the amount against the 
£40,000 at present paid for the residuum of this 
n«te. Can wo wonder tbat the kelper worka in 
agfi 1 Can we be anrprised that bis operations are 
loafined to desolate sea shores 1 Or is it astonishing 
iuA the kelp districts bring little revenue to their 
woprietors — that the tenants pay little or no rent, 
rhen they thus throw half their harvest away ) It is 
Ufficult for those who have not visited these coasts to 
iaia an idea of the vast accumulations of sea-weed 
the winter, yet these, universally 
idmitted to be the most valuable, ave nil Wt, la it 
6 the ntilitarian spmt oi ^"tos ».^ "wa. 
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permit tbis enoFmous vraste to continue t UnleaB^ 
lairds of the kelp liistricts take the subject up tl 
selves it will still be bo, for they cannot eacpect t 
poor tenauta to erect works for tbia purpose, t 
lioo'ii sbare of the advantage must ultimately fafl 
their own lot. With the view of interesting thei 
the subject I beg to call attention to tii 
proposed improvements : — 

1. Sea-weeds of oil kinds are to be stored t 
cover ; they should be first collected u 
drain off the supeviicial water, and then laid a 
drying afaeda ; in summer, advantage may be 
the sun's rays. Sea-weeds, when laid out t 
not so diSicult to dry as is generally supposed, I 
when dry keep perfectly well under cover. 

2. The sea-weeds thus dried are then to be e 
pressed into cakes, by hydraulic or other ptesff 
this ia not essential, but tbe cakes occupy less r 
stowage, and if the charcoal obtained is to be t 
for fuel, this treatment improves it. 

3. The cakes, or the unpresaed weed, are then t 
distilled at a low red heat, in iron retorta ; t 
and aqueous products to be collected in suitable a 
denaers, and the gas in a gasometer. The 
employed for heating the stills used for rectifying I 
products, for heating the drying sheds, or even J 
lighting the factory ; it might even be treated a 
ing to Pettenkofer's method of superheating, and o 
as a means of lighting a district. 

4. The charcoal is to be lixiviated ant 
ordinary kelji, and then thrown out in heai 
the air, Wben raked from the retorts it 
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Uowed to fall into the lixiviating water, ov into ii 
lOxeB, to protect it from the air ; if the latter plaa be 
idopted the heat ma^ be rendered available for 
ing the weeds by whoeling them into the dr3aiig 
hed. The lixiviation will require larger tanks for 
I conduction than thoae at present employed, on | 
count of the greater bulk of the charcoal ] it has the 
idvantage, liowever, of floating on water, and as the 
:□ saturated, sinks to the bottoni, it is 
ced by a fresh portion, and the aolutioii 
k thuB rapidly effected. The solution should 
I jaciglily evaporated to dryness, and the salt thus ob- 
tained sold to the lixi viator. 

5. The washed and air-dried charcoal is to he nsed 
^ heating the retorts and evaporating the solutions 
f&B salts. Should, however, peat he very abundant 
H the neighbourhood, this charcoal may be nianu- 
Utoied into manure, by treating it with the ammo- 
liaoal liquid ; or be applied to some of the many uses 
lir cbarcoat, and the peat employed as the fuel. The 
Bh from the charcuat is a valuable manure ; it usually 
ontains over 20 per cent, of earthy phosphates. The 
IwBphates of magnesia predominate, and these are 
' soluble in water. The proportion of phoa 
i about that in Femvian guano, and if the 
niacal salt obtained by distillation % 
dded in the proportion of about 40 per cent., n 
oure would be obtained worth from £10 to £12 
: ton, of which from 3 cwt. to 4 cwt. would he 
dent for an acre of land. The phosphate of mag- 
& it contains points to Its special application to 
ized with about 5 per cent. 
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of the chloridcB of potassiam and eodium, it m 
equally beneficial to other root aad cereal i 
Liebig diviUea crojHt, accordiog to their vant^ 
three clasBea — potasfi plants, lime plants, and t 
plants; Hitch a manure contains the food {<x t 
either of these. 

6. The products of distillatioi 
treated as follows ; — The tar ia syphoned i 
tilled with an equal measure of water in i 
still ; the light volatile oil paases over with the 
densod water, oB which it floats. This i 
and treated with dilute sulphuric acid, which r 
picoliue and other oily bases, and the red ooloK 
matter is deposited. This substance ia washed | 
dissolved in spirit, and the solution depoaitB i 
evaporation. The light oil is then agitated v 
5 to 10 per cent, of oil of vitriol, washed with ' 
and oauHtic soda, and finally re-distilled. The p 
tar, from which the light oil has been removed, if 
pumped into another iron atilj, and a stronger ] 
applied. The paraffin oil is thus obtained, and i 
fied by oil of vitriol, caustic soda, and re-distillatl| 
The residual pitch may be employed for the i 
factm-e of patent fuel, &c, or pumped while hoi 
brick ovens provided with an iron pipe to c 
the heavy vapoura, and subjected to a red h 
which a further ]iortiati of paraffin oil is obtained, i 
good coke left in the still, commercially valuabl 
ironfoundera, on account of its freedom from aulpl 
The liquid in the condensers, being separated from thfr^ 
tar, which sinks to the bottom, ia mixed with excess 
of Utdo, and distilled in a capacious iron still provi^^^ 
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libb aeiiitable coodenser. Ammonia, aui] uaphtlia pass 
wer, acid are received into hydrochJoi'ic nctd. The 
dutioii of acetate of lime remaining in the still is run 
Bft> eTB|iorated to dryness, aud tlie blaak, impuro 
setate thus obtained piii-Ilied by charring, leHirystalU- 
■tnn, distillation, or conversion into acetate of soda. 
Jkt MomoDiacal distillate which has been neutmlised 
f bydrochluric acid is re-Jistilled till tbe specific 
nnity of the distillate rLsea nearly to that of water. 
3uB 18 best distilled hy the agency of steam. The 
Est pgrtiou which comes over is the naphtha ; this is 
rilMted Het>ftrate!j, the weaker liquor subsL-qitently 
hiilled being returned tu the still with the ne^t 
|vg«>- Be-distillatiou over quick lime yields it in a 
lite of purity. The solution of chloride of ammonium 
MUiuing in the still in run out, evaporated, crystal- 
is^ and the crystals sublimed according to the ordi- 
l^method of making the sal-ammoniac of commerce. 

Xhts process oSera the following advantages : — 

1. Eetentiou of the whole of the iodine. 

Si Easy and rapid lixiviation, colourless solutions 
id pure salts, 

&. Absence of sulphar- compounds in the mother 
pipr, great saving of oil of vitriol, and no evolution 
t.pojflonous gases. 

^ Factory, to a great extent, self-supporting, 
niag its own means of heat and light, the fnel being J 
tlncted from the weed itself. I 

A. Manufacture continuous, aSbrdiug employment I 
ktfae kelpers all the year round, and at a higher rate I 
'remuneration. I 

Kfctfetf^MO" 'of the mannfaotnt^ ae thU MPpeajl 
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. allows a much larger margio for profit, and admits of 
the lucfative working of tlie commouest weeds, which 
will not, I anticipate, be allowed to rot on the shores 
of Great Britain when their caannei'cial value becoutes 
known. 

There are many sea-weeda which contain little 
iodine, but are well worth working for potash ; thm 
grass wraak contain 15 per cent, in the ash, and i 
domela pinasiroides 16 per cent., and these have nal 
been worked. The extraction of chloride of potaa 
from sea-weed is not sufficiently thought o^ a 
now one of our principal sources of saltpetre, on 
so much depends in time of war ; this is nov 
very largely by the decomposition of nitrate of 4 
by chloride of potassium. Considering, then, the g 
value of sea-weeds as a source of potash, and the «j 
available source for that very valuable element i< 
it is not a question as to whether they shoula 
should not be worked, but it is an absolute a 
necessity that the iodine and potash ehonld h»M 
traoted from them ; and the question is, what i 
best method of doing it ! 

It is a i-emarkable fact that the principal oomn 
sources of ammonia are carbonised plants, in the 
of coal ; and that these plants were mostly c 
gamic, and very near the algte in the botanical si 
the present century has developed t 
bounded national wealth in the farmer, and I believe 
that a great future is open to the latter. We Reckon 
a country's nches nut so much by its gold and silver 
as by the coal it ia ennVAod to ■^■coi^iaa waA c* 
and although we doiiotiiQ'w\«\iCTaS.T>-*i«'^ 
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letaie, and we Lave Jesiatecl from our a 

ra' frnitlesa searches for the philosopher's atone, 

be spirit of alchemy is still amongst us, and it pre- 

es over the extraction of valuable products from 

»p and apparently useless materials. Sea-weeds 

ave been regarded lE the latter class, and these re- 

BBrchea will, I hope, be the means of directing atten- 

jon to their intrinsic value. 

Mr. Stanford's process has been patented in England 

ad France ; and if he is not too sanguine in his 

tations, a great reform tfiU he introduced into, i 

largely increased income will he derived from, the 

elp-bearing districts of Scotland and Ireland, the 

il state of their inhabitants will be greatly amelio- 

Itted ; and even in wealtby England, " Algce inutilis 

" will be no longer a proverb. 

Mr.W. L. Scott, writing on Mr. Stanford's paper, saya : 
"It 33 indeed remarkable that a raw material, pre- 
ttied to us in such vast quantities, should, up to the 
tosent date, have been allowed to remain without 
BB or application, while the 'utilisation of ^ 
ducts' forms so prominent a feature in the arts and 
ina&ctares of the age. Great Britain alone, i 
e of Ireland and the Scottish Isles, possesses a 
e of about seven thousand miles in length, 
a which I have reason to believe that sea-weed 
old be collected to any amount, up to an average of 
,000 tons per mile per annum, or rather more. 
" Of this vast and tolerably regular natural supply, 
■ what a minute proportion is now collected. Even iT\ itA 
I oiost prosperous rfa/s, keip was never nia.ii\iiact\i.rttA\:Q a 
* -' i than 28,000 tons per annum, as iai *a 
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I cau learD. The npplicalions of algte as food "9 
medicine are, as Mr. Stanford truly obserres, CM^ 
iugly limited, but I axa of opinion tlmt tbese M 
soon be yery considerably extended if the inqniry ■ 
entered upon in a really Byateniatic and 



"Several of the gelatinoiia varieties would I 
less become very palatable if boiled or macerate 
a sufficient length of time in water or symp Qm 
aamo way that the Chinese prBserved ginger i 
pared), or if cotiverted into ' candy.' I hare i 
tasted some varieties of Dictyota and I'lmclarinM 
prepared, which were by ao means unpalatable. 

" With the mucilaginous suhstanoe obtained \ 
the Gdidium corneum, and other sea-weeda, I '] 
prepared paper for photographic purposes, 
■ tones ' and very durable pictures." 
[ have often regretted that the manna of 
e should remain ao costly for the poorer a 
' more reasonable in price, it would be j 

a mild and simple purgative, esped 
adapted for children and many adults of delicatsfl 
Htitntion. Now the retail price of this manna (iB 
varies greatly in quality) is about 6d. to 10m 
ounce, according to the conscience of the i 
selling the same, while the same substance, or, 1 
correctly, its active principle, mancite, might e 
Bold for about l^d. per ounce, if prepared in large i] 
tity from sea-weed. Some years back 1 extracted ti 



* Paper and pulp from sen-weed were shown i; 
MorC of Uis Exhibitioii, 1363. 
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pouDiis IVom the Lmninaria {various species), and 

{(laccii a portion in the bands of a provinciEil dniggiAt, 

uiidei' tLe title of 'pre^mced manna.' It soon 'gave 

gi'eat aatisfactiou ' to the custoraers, and the druggist 

offered to purchase tLe article at a higber rate tbau ho 

j)aid for the foreign manna. I need hardly say that 

the transactiou, being ' out of my line,' was ' declined 

ih thanks,' lu some specimens of Laminaria I 

re found oa much as IT'S per cent, of mannite. 

'As regards the deatructive distillation of sea-weeda, 

and useful field of research is open to us, as the 

I and quality of the products obtained always vary 

1 the temperature employed, a fact, I think, not 

itioned by Air. Stanford. 

Although the natural colours of many sea-weeds 
I eitwrnely Iwautiful — eBpeoially aTnong the liho- 
do not think many attempts have been 
Kde to extract the oolouiing matters of these for 
purposes. Several varieties of Gr'i£itlt»ia yield 
BEUliant crimson colour to pure water, which is pre- 
Btated again on the addition of certain soltible 
lorides. This substance (which might be very ap- 
Bl>nately called Buhalgine) appears to combine with 
a and other metallic oxides. Again, on many 
may be observed masses of a fine yellowish- 
Algie, which, after a few hours' exposure to the 
ft'a rays, change to a deep red Juie ; surely a chemist 
^ take the hint here thrown out. The colour may 
Betally be developed from these ' weeds ' {Phca- 
i) artificially under the influence of an oxidizing 
nt, such as nitric acid or formiate of potassa. 
"lb the ash of Ehodomdn tub/uxa I have deter- 
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mined as macli as 19 per cent, of potasli, a Ii 
proportion, I think, than Mr. Stanford has met ■^ 

The chief sonrce of iodine is still fonud is the 1 
and so long as this remains the case, a certain dea 
ibr kelp, from which that valuable subatanco?^ 
most easilj extracted, ma^ be maintained. Many 
of the Bpeciea that produce kelp are naeful in minor 
■ways. Mjf friend, Dr. Pappe, in his "FIorb CapeoiOB 
lledicfe," states, "' Our (S. African) shores are well 
strewed with algce, and amongst them arc found spe- 
cies distinguished both for extraordinary piqaau^ 
and gigantic size. It ia certain that the E^loma 
bucciTialia, Homin. {Zee-bamboes, of t!io Dutch) ; our 
Sargatsa,LamiTiari<e,a.nA IritlaeeB itiie if acrocyslisplaitir 
cawfij, Agardh ; the Desimareilia kerbacea, I^jnour; 
and many more of our large marine plants, would 
easily yield a vast quantity of iodine, if the experiment 
of preparing it were thought worth a due triaL" 

One of the most recent applications of sea-weed ia 
cont^ned in a patent dated the 4th October, 1861, 
taken out by Mr. Thomas G. Ghislin, formerly of tlis 
Cape colony, who proposes to apply it to Tarious useful 
purposes for which horn, shell, whalebone, indurated 
leather, fish-akin, ivory, bone, bard woods, and com- 
pounds of India-rubber or gutta-percha have hitherto 
been employed. From his specification I make the 
following extracts : — 

" This invention relates to improvements ia 
treatment or preparation of certain plonta ( 
eubstances, and the application of such plantejl 
substances to various manufacturing purposes. 

" The plants or aubetances I use for the pur 
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r inTention, ai'e tliose knowa to botanists : 
ttMonia hueamalis, Laminarin biicdnalia, Ihirmllied j 
r, Sarcopliycua polaCoruTii, and their allies. 

" I propose to apply the above-named subBtances 
( the following uaeB, viz,, veneering, coating, mount- 
Bg, and inlaying ap])lied to wood, metal, glass, papier 
r any other material. 1o the manufacture of 
luidles for cutlery, surgical inatrumeats and tools, 
^ipa, umbrellas, and parasols ; to the manufactore of 
ralkiug-aticka, and acoustic and musical instruments, 
lictore and other frames, medallions, book-covers, 
nd a. variety of miscellaneous articles. 

" In preparing the raw material for the purpose of 
By invention, I cut off or remove all extraneous 
utters, and then immerse the substance in a hot lye 
f caustic lime foi- about three hours, and on removing 
t from the lime it should be steeped in a bath of sul- 
ihnric acid, diluted with about £fty times its weight 
f water. 

" The substance may then be removed from the acid 
ad placed in a solution of common soda. After 
rMdi, any mucilage or dirt tbat may adliere externally 
the plant should be hrushed away ; and after wash- 
ag it for a time in jmre water, the prepared sub- 
tsnce may be removed to the drying-room, and 
r]iea half dry, it can be shaped into any form desired. 
^ opening out the tubular plant, and laying it 
bt to dry under preasure, it will be converted into 
facets. 

" As a modification of the process just described, 

the plant, after being trimmed, may be steeped in a 

American iiotaBh. then in dilute uitirifiwaA, 
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and afterwords in apints of naphtha, and when H 
brUBhed out in naphtha it should be left to dry, 

" After the substance has been prepared in | 
manner above described, it may be softened orii 
dered in some degree plastic by meana of steam. 
when in the softened state, it can be moulded into 4 
desired shape, or the material may be steeped for al 
an hour and a half in a hot solution of c 
then applied {while hot) to the prepared feamq^ 
monlds, where it ahoidd be left to dry, or while o 
moulds, it may be steeped for about three hours il 
solution of nitrate of lead, and then left to dry. 
prepared substance then contracts and adheres to I 
mould, or, if the moulds are prepared to take to p 
they can be removed, and the prepared material 1 
remain the shape of the mould. 

" Another mode of preparing the material is, a 
trimming, to steep it for about three hours in I 
water, or water rendered slightly alkalina 
stamp, emboss, press, or pieree it, as may be reqoi 
When thus shaped, it should be removed &otn t 
die-press, and hardened by steeping for about an i 
in a hot solution of nitrate of lead j and, in some at 
I afterwards steep it in a hot solution t 
alum, or iu sulphate of alumina. 

Another mode consists in steeping the mat 
(after carefully trimming and cleansing it) in a v 
and very dilute solution of sulphuric acid, and after ^ 
X steep it for about three hours in a solution of c 

sublimate, or in nitrate of lead, or in a hot ■ 
tiou of alum, or, if desired, two or more of these h 
cning solutiona may he used i 
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ihen be left to dr^, and subaequeiitly steeped 
lompoTmd solution compoaed of spirita of wine, 
rr metbylatod spirit, or pjroxjlio spirit ; 20 parts 
■Dseed oil ; 20 porta roKia ; gum thus, or asphaltum 
!0 parts, turpentine 10 parts, sliellftc 5 patta, san- 
larac 5 parts. I then remove it to the dtyiog- 
«oai, And when di^ it is to be softened by stearo, and 
ben laid under pressure between sheets of wann iron, 
[lasBi or other materia), taking care to protect the 
[rain by blankets, iliinnel, or felt. 

" It should be left till c[uite dry and bard, after 
rfaich it may be cnt up and treated as ordinary horn, 
ind converted into scales for knife-handlea and cutlery 
larpoaes. In order to utilize the waste pieces that 
eainlt from cutting the prepared material into the 
equ»ed form, the aubstance may be reduced to a gelar 
inouB mass and used in this state for plastic purposes. 
Do effect this object, the tuaterial is to be cut into 
mall pieces and then boiled, either in an open vessel 
IT in a close vessel, under pressure, in hot-water ou 
rater tendered alkaline, until the eubstance is i-en- 
lered quite gelatinous. The superfluous liquid is then 
o be drained ofl', and the mass is hardened by running 
i through a solution of nitrate of lead. Sometimes 
he material may be steamed until reduced to a soft 
tote, and theu submitted to the action of a pres% 
n wooden moidds at first, and afterwards in steel 

" Another method of operating upon the substance 
crasiats in reducing it to fine powder by grinding, and 
hen mixing the powder with a strong solution of 
^», ftdding thereto a portion of oium and ^'«d%Y«& 
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roain, find tben amalgamate the wbole till it arrives S 

the coDfiiBtence of putty. Or, the pulverized substanfl 

is mixed with coal-tar, or a solution of bitumen )■ 

aspbaltum in any suitable solveut ; the mass iQ^| 

theu lie rolled out and submitted to ])resBure in mou^H 

or steel dies, as may bs desired. The articles vh^f 

made with a mixture of coal-tar or asphaltum sboulH 

be submitted to a baking process at 300 to 500 dfl 

grees of temperature, whereby the articles will wM 

hardened. This latter composition, when mooldaS 

has the appearance of carved wood, and when drr,.'J 

I should be brushed over with oil and polished ^H 

friction." H 

L Mr. Ghisiin also proposes to extract the colonriflH 

I matter from the substance, and to give it the appeafl 

I anee of ivoiy, by submitting it to the action, first, ^t 

a warm solution of soda ; second, of sulphurous acidl 

third, of chloride of lime ; and fourth (if required) ^t 

chlorine dissolved in water, or in the form of g4fl 

The bleacliing operation may be repeated antil fl 

' pure white is obtained ; and then picric acid, mam^B 

mi^nta, or other dyes, may he appUed, wwB 

various colours thereby imparted to the substanoM 

Other colours may be produced by various meaaifl 

Tf black he rer^uired, a compound of logwood and soiS 

I galls can be prepared, and the material steeped in thn 

h hot liquor. Another colour may be produced hgM 

k steeping logwood and alum together, and submittinjm 

W the Bubatance while quite hot ; but to produce a 1 

' variegated brown so desirable in imitating horn, the 

I external surface of the natural protuberances of the 

^^n^taQce should be rubbed off with fioe emery paper. 
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Kud a vamish composed of aheliac dissolved ia metliy- 
tated spirit, Rhould be applied. Sometimes copal I 
Wirnisli may be advantageously Hsed, aud at other I 
times gold or bronze powder, ultramarine blue, o 
Btber pulverized colouring matters, may be applied. 



THE USES OF LICHENS. 

Db. W. L. Lindsay, of Perth, in a aeriea of between 
SOO and 600 experiments, the resnlts of which were 
Conrnmnicated to the Botanical Society of JEldinburgb, 
a 1852-4, has called attention to the fact that we 
in our own island lichens capable of furnishing 
^ea nearly, if not quite, equal in beauty to orchil, cud- 
sar, and litmus. He pointed out that certain genera and 
>ecies of licbonB which are abundant in Scotland, and 
Hild be collected with comparative iacility, and at a 
fery moderate expense, might he tried with advantage 
n a large Ecale as substitutes for the foreign lichens 
beretofore employed. Since he wrote this, however, 
e chemical discoveries and reaulta of the application 
p£ coal dyes have greatly lessened the value of the 
Bchena as dye stufls. 

Still the subject is worthy of being followed out by 
Ate manutacturer on the one hand, and the chemist 
Q the other, 1. On account of scientific interest, the 
Seld being new and open, and at the same time most 
promising of good results ; 2. Were it only with the 
iriew of further developing the economic resources of 
r own country; and 3. Because the substitution. 



^ 






262 WASTE A50 FireEVBLOPED ^VBSTASCll!; ■ ^^M 

of home for foreigu dje-lichens promises to ^H 
ultimately remnnecktive. W^M 

The chief tiat educible from lioheas which CMf^l 
of any permanent utility in the arts is red, — ^browH^f 
also nseliil in a minor degree. The coUection tl^M 
transport of lichena for the purpose of exami&ij^H 
their colorific powers is very easy, viz., by aiin^^| 
desiccation and packing ; by drying and pulveriziii^H 
or by precipitating the colorific principles from a li^H 
solution, or a decoction by acetic or muriatic acid. ^H 

The lichens richest in colorific principles, cspabld^H 
yielding valuable colouring matters, are oruatace^^l 
and foliAceoua epecies of a pale or whitish colou^^| 
whose alcoholic or aqueoits infusion is nearly dev(^H 
of colour — which grow on rocks or stones, and l^t 
mountainous countries, or on sea-coasts. ^H 

Ascending to the verge of eternal snows, i^H 
descending to the ocean level, with a geographl^H 
diffusion that is co-extensive with the surface of fl^H 
earth, it is diSicuU to say where lichens shall notj^H 
found. There are myriads of small rocky islets in £^| 
boundless ocean, and there are thousands of tnileS^H 
barren rocky coast and sterile mountain range I^H 
every part of the world, which, though at praaM^I 
unfit to hear any of the higher members of the vege^l 
able kingdom, are yet carpeted aud adorned withj^| 
rich covering of lichens, and of those very speoiea, taqf 
which are prolific in colorific materialH. iH 

If commanders and masters of ships were aware 4E« 
the value and uses of these lichens, which cover many 
a rocky coast and barren island, they might, with a 
alight expenditure of time and labour,briDghome witfi 



tlwm such a quantity of tLese msignificanb-ioDkinj I 
|)]Aats as noutd realize considerable sums, to the dtreot ( 
advantage of themselves and the sliipowneTs ; and | 
Donaeqaentlj to the advantage of the State. 

A new branch of trodfl has recently sprung up i 
OBlpcDtyn, CeyloQ. An EugUah gentlemaa who vi^ted 
,t ialaiid as the agent of aome lai'ge manufacturing 
^taiB at home, discovered ajiecimens of the RooceUa 
1, finer than any hitherto exported from Aden 
or Weatem Africa, which produces the valuable purple 
. 4^ tons of it were collected and shipped in a very 
I time. Specimens wore shown at the Inter- 
1 Exhibition. In Bt'itish Xaffraria this lichen 
iaa ftlso been lately found, and favourably reported 
m by Sir W. J. Hooker. 

Soccella Jiisiformis, tindoria, hT/pomeclui, fiaceida, 
Old (heir varieties, undeirthe common nameof Orchilla 
i, are the species uaaally met with in this country. 
y are imported from various parts of the world, 
9B the Canary and Cape de Verd Islands, the Azorea, 
Angola, Madagascar, Mauritius, Madeira, South Ame* 
an, Cape of Good Hope, 4a In commerce they 
woedve the name of the country from whence tbey 
dare been derived. 

The largest quantity and beat kind of OrchiUa weed 
8 obtaitied from the Portuguese settlements in Africa, 
and sent to Lisbon. The average annual quanti^ 
distributed from Lisbon to other countries in the 
ifaree years ending 1859, was 3,700,000 lb. 

Leectnora tart(Mia was formerly the principal lichen 
uad in the preparation of the dye called cudbear. 
^owever, now obtained not only from i 
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but alao from a namber o£ other lichenB, as tbe s; 
of Eoccdla, Gyroi)hora pustulata, Lecamoro. , 
Pa/mdia perlata, VfvriQlaria. ddhata ajid orciiia, &at 

Orchillft weed is extensively used in this eoai 
and elsewhere m the manuiocture of purple 
colours, called orchil, or archil, and ciidbeai'. la 
Holland a blue colour called litmus la also prepared 
from the same lichens. A decoction of Orohilla weed 
possesses mucilaginous, emoUleut, and demulcect pro- 
perties, and has been used in coughs, catarrhs, &c. 

From Burmah I have received a specimen of 
Orchilla weed (^Roccdla phycopsis), which ia apparently 
rich in colouring matter, and equally valuable with 
the ordinary Roccella tinctoria of commerce, of which 
species Dr, "W. L. Lindsay considers it merely a 
branched variety. Varieties of RocccUa fusifiyrmis are 
collected and used for dyeing in India and Oeylon, 
I have not aeen R. tinctoria from those localities, 
but it is probably collected and used, as a branched 
variety is employed at Burmah. 

A dye lichen, Alectoria sarmentosa, is collected in 
Ceylon, under the name of Jafiiia Moss, for tinctorial 
purposes. I have only succeeded in discovering 
it in tbe East-India Museum, in the shape of a 
very small fi-agmentary specimen. Umea barbceta, 
and its variety fiorida, chiefly the latter, are col- 
lected for dyeing in Ceylon and on the Peninsula 
of India, under the name of Caranja Moss. Other 
species are sometimes included under this name. 
Dr. W. L. Lindsay informs me that some years ago 
he B&w in the herbarium of tbe B.o^a.VBoba.nic Garden, 
I dye lichen ?to"[a ftgAra.'ro.'Pvao^i MiBh.>Bj| 
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r. JamesoD, and labelled Borrera aahiieJi, a specific 
me which is not to be faimd in any work ou licbens 
rith which he is acquainted, and w)iich apecimeu he 
maders to he Parmdia KavUadiadalis. In Dr. 
iodsay's " History of British Lichens," the generic 
tne Uinea is stated to be derived from the 
, Acknek, or Achnsn,, a generic term for all 
ichens, In India species or Tarieties of llanea are 
inongBt the moat common of all lichens. Appended 
I a spedmeu of P. Kajntac/iadalis, in the East- 
'sdia Museum, are the following remarks : — "Ashneft 
f Arabs, CJivicheleera of India, the old Usneu of 
Catena Medica. Alecloria Arabum, Ach., £orrei-a 
Inbica, Royle." To which ia added, in the writing 
the late Dr. Eoyie, " Certainly distinct from 
'^leetoria Arahu/m, Ach., as figured by Dillenius." 
rhis specimen appears to differ in no re^jiect from the 
Parmdia Kamtgchadidis, Eschweiler, 
A mixture of dye lichens employed at Saharunpoor 
7 dyeing, contains Pantielia KaniUdiadalia, Par- 
<ulia pcrhla, and its variety, jHoredata, Uaneafioriday 
I calicaris, and fragments of Pkywia, In 
s mixture the first-named species constitutes the 
sates t proportion. 

Under the name of Jetama.Bhee, a mixture of lichens 
Deluding Parmelia Kamtschadalis, P. perlata, U. 
vfida, and liamtdina calicaris, is employed at Patna 
T dyeing purposes. It resembles another mixture, 
rhich is known under the name of ChuleJieleera, also 
mployed for a tike purpose in other parts of India. 
"he first species (Pai'melia KamtscJtadalia) predo 
xtes in the Jetamashee. 
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A dye lichen under the name of Batti-nora was 
Bhown at the Madras ExLibition of 1855. Kot having 
seen it, I am ignorant of the epecies included under 
the above name. Probably it is ocly the same as that 
already described under Jelamanliee ; and, coming also 
from Nelloi-e, it is, without doubt, identical with the 
Satli-pu, so that the three are but local names for tfaft _ 
same substance. 

In 1857, specimens o£ lichens, under the i 
RatU-im (stone-flower), were received from S^elloz 
the Commissioners of the Madras ExMbititm. 
jury requested Dr. A. J. Scott to report on \ 
■value. His report stated, " The lichei 
me do not appear to possess any very well i 
dyeing properties. By the mode of testing, how 
employed by Weatring, of Stockholm, a yellowisli 4 
has been obtained through the agency of ai 
chloride of ammonium, which imparts its ooloi 
cloth immersed in it." 

The lichens, known or described under i 
names Ashielt, Raiti^nara, Salti-pu, Chulc!ieieer(t,'M 
Jttamasliae, appear to be identical, and the i 
species constituting the mixture is Paiiaelia Sa^ 
chadaiis. 

Lichens contain .stai'ch, gum, and dyea. Will 
gives a list of forty-one species, having medical .| 
eoonomiea! uses, Amoreux has furnished analyu 
them ; and Wesitring gives their dye properties. 

Lichen farinaceuB and glaucus yield gum as ti^ 
parent and tasteless as gum arable. 

. pulmonaria, gum with a bitter taate. 
liohena yield one-eighth of their w 
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L. PnnAagkii, steeped in water, becomes ti'auapareat I 
te auimaJ membrane. 
G^oiria. Idtmdiais and all broad-le lived liuhena, I 
Bid macllage or gum. 

Ji/iahenjraxineua, caninus, and caperatm yield gume ; 
IS last dyes a yellow colour when amsioma is added. 
Z. barbaratvs, pUcatus, fastigiaivs, and fragineut 
Kt yield gum, 

L. perlugit, with lime and sal-ammoniac, gives a 
own colouring matter. 

Z. Venturis dyed wool a brown colour, and the 
Uiar resisted alkalies. 
Z. hternaloma jfields a wax-yellow colour. 
A oortUinvs, by simple infusion with salt, dyea wool 
How, and alone gives a permaoeiit deep brown. 
L pseudo-coralimis, a fine orange colour, whioh ii 
ightened by muriate of cobalt. 
Z. fartareus, a fine brown colour. 
i. cetttrifitgus, with fixed alkalies, yields a fine wax- 
colour; with common salt and nitre, an orange j 



Z. laxaHlus, with soda, a yellow colour ; with | 
mute of Hoda, a naukeea colour ^ with nitre, an 
snge colour. 

Zl yikysodes, several shades of yellow and brown. 

Z. jim.iperus aai/ur/uructfua, yellow and brown. 

X. temUlue, yellow, olive, and reddish brown. The 
ime ooloors jroin many leafy lichens. 

Z. erocetis, with lime and sal-ammoniac, a red colour.* 

There is a. narked resemblance between the lichen 



kuown as Oak langs {Sticla pultn/maria) and 
lalimdiea, the well known Iceland moss. Like ti 
lichen, Sdcta ptdinonaria containa gum, starch, biti 
and astringent principles, and a brownish colouri 
matter. Its nutritive and demulcent propert 
depend upon the presence of the former two, viz., t 
gum and starch. The atai'oh, however, contained 
it is of too small an amount to be of itself of mtl 
practical use. An article of diet, which is said to 
very light and pleasant, is, with little difficulty, < 
tainable from this plant, in the following yray i 
After having thoroughly disengaged from it all extl 
neous substance?, let it be steeped in a weak solnll 
of some alkali, as of carbonate of soda or potash, 
order to neutralize the effect of the bitter prinmi 
already mentioned as existing in it, which wm 
otherwise impart a disagreeable taste to the artiole 
be prepared. Then let it be taken out and floated 
cold water for a minute or two, that any of t 
solution adhering to it may be removed. On beii 
boiled for a short time in water, sugar having be 
added during the process, and then allowed to cool, 
will be found to yield a jelly of a brownish hue, wl 
is due to the presence of colouring matter 
by the boiling water. To give this jelly an additio 
flavour, wine or apices may be added. It was 
one time, in Britain, a favourite article of diet 
invalids, possessing toaic and nutritive properties. 

The bitter principle contained in it has, in Swec 
and Siberia, been applied to the purposes of 
brewer as a substitute for hops. The monks o 
certain monastery in the latter country acijuired qui) 
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i reputation for the beer wWch they brewed, ha^'ing 
leii accustomed to flavour it with the bitter pi-inciple 
this Bpecies of Slicta. It is also employed ia 
France, itc, for the production of a brown dye. 
Under the name of Iceland moss, Cetraria Inlan- 
i collected in considerable qaantitiee on the 
Carpathian mountaina, where it grows in masses of 
or six feet in height. Yielding a nutritious starch, 
lichen is used in medicine, and forms rather 
important article of commerce. It has to go 
trough a long process before it can be rendered 
lafficiently puktable to be u^ed as food. It is first 
Kwked in water, till the bitterness is extracted, and 
lien boiled in milk. A kind of bread is also said 
o be prepared from it. 

This lichen may be deprived of ita bitterness either 
ty heating it twice in water to near the boiling point 
f Fahrenheit, or by digesting it in a weak alkaUne 
ointion, formed by adding half an ounce of carbonate 
f potash to about a gallon of water, and then washing 
fc with clean water. 

To make a jelly of Iceland moss, procure two 

lounds of the moss ; put into an earthenware basin 

offiiaent boiling water to cover it, and place upon a 

ipb or other warm place for half an hour ; drain the 

bosEi, and boil it in two and a-half gallons' of fi-esh 

rater for one hour, adding one ounce of isinglass ; 

train, and then mis the waters of the two boilings, 

d let it stand to clear. Boil the clear liquor till it 

sreases so as to become stiff jelly, add six pounds of 

! lump sugar, two ounces of French brandy, and 

f an ounce of orange flower water. This, dia^ 
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solved in a little %vuter or milk, makes an agreeable 
and streogthoning beverage for aa invalid. 

Those who are deairoas of knowing precisely the 
chemical composition of this lichen, will find a che- 
naico-physiological examination of it in a paper by 
Drs. Schnedermann and Knop, in the Pha/rmaeeuHeal 
Jownwd, vol. v., p. 437, translated from the " ^nn^i 
der Chemie und Pharm." 

Two species of Lecarwra, namely, L. eeeitlenta sbi) 
affinis, form important articles of food, both to man and 
other animals, in Persia, Armenia, Tartary, kc. They 
appear in some seasons in snch enonnons quantities 
that in certain districts they cover the ground to ths 
depth of several inches : and the natives believe thrt 
they fall trom heaven. L. escvlenta is also foaud in 
Algeria, Asia Minor, Sic, kc. Dr. O'Borke, in a 
recent communication, has endeavoured to prove that 
this substance was the true manna of the Hebrews — 
that which fed them with regularity for forty years in 
the wilderness. -^_ 



THE USES OF PEAT. ^ 

The raw materials of some of the most important 
manu&ctnres of the United Kingdom, were not known 
before the present century to possess those properties 
which chemical science has since discovered in them* 
and which the manufacturer ia now enabled to apply 
so largely to his own profit and to the use of the 
jmblic. Among the most abundant of such material^ 
pest was, until lately, considered a mere fuel, render- 
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the dietrictB occupied by it unlit for agricultural 
lurposes, except at & cost wholly excluding profi.t : 

ito its ehmnical properties and its cominerciaj. capa- 
1% no one thought of inquiring ; of late, much 
attention has faeeu given to the suhject. 

Ireland poasesses in its peat a great source of wealth. 
lad profitable employmentr and all that ia wanted 
v% oapital and science to nmke the possesion avail- 
Ue to the public use. The total area of Ireland is 
10,000,000 of acres. The whole extent of hog was 
Btiinated a few years ago at 2,830,000 acre» ; nearly 
nS'Seventh of the entire surface of the island. Some 
tortioQi of this, howevei', has lately been reclaimed. 
IPitib. this immense magazine of wealth at command, 
t is not too much to assume that the peat tracts 
pay become to Ireland what the coal mines arc to 
b)|^and, or ateam-power to the Bkiglish, Scotch, and 
K^elcli manufecturers, sources of industry, wealth, and 
ablic enterprise. Meaux in France, and Tours, are 
»w lighted with gas made from peat, and a society has 
1MB formed there for the production of gas from 
eat. 

A few years since a company was established in 
itelirad, under the name of the Irish Peat Company, 
!ir the purpose of operating upon peat, and obtaining 
rem it all the chemical matters which it was known 
D fwntain. The company curried on their operations 
>r some time under the able direction of Mr. Reece, 
pbo succeeded in obt^ning from 775 tons of peat, 
irliicli were operated upon as an cKperimect, the fol- 
nring products, viz. ; — 
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AmmoPhi 
Haplitbn 
LubricRUng oiU 
Fanffin 



rri gaUot 
2,325 lb. 



The omrliet price of these products 

n-oH set down at £SSS 13 

The cost of cutting the peat and of 

chBmical r . > ■ . 



Showing a profit on 77S 
ftod 22 daya" work, of 



andbthourwu 2G4 15 10 



. £301 2 10 



From this, something must be deducted for 4 
■wear and tear of machinery, salariea of officials, and 
Bome other minor changes ; but, on the other hand, 
credit has to be taken for the peat charcoal left u 
a residuum, and which was set down as worth iSc 
per ton. 

Notwithstanding these brilliant prospects, the com- 
panj, for some reason, did not succeed in a pecuuiaiT- 
point of view, and is now, I believe, dissolved, and 
the pi-operty sold to a private individual, who intend* 
to carry ou the works, but in a somewhat diflei'eut 
manner to that adopted by the company. 

The chief products to be ohtained from peat are — 

I. Sulpliafe of Amm(yit,ia. This salt is principally 
used in the preparation of muriate of ammonia or 
sal-ammontac, in the manufacture of alum, and in 
prodttoiug the other salts of ammonia, such as the 
Bablimed carbonate used by bakers, and the solution 
of ammonia, for the purposes of the orchil makers, 
dyers, &c. ; and it is most extensively employed aa a 
manure, for which puqiose it commands a high price 
and an unUmited market. It ha« been faitharto com- 
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laratively difficult of attainment. Vegetable matter, 
trhen azote is one of the elements, as the ginten of 
?bea,t, yields ammonia ; coal-aoot also contains it ; 
lUt the decomposition of coal, effected during the 
irodoction of carburetted liydrogen, for the purpose 
f gas illumination, forms at present the chief source 
which by combination with sulphuric 
iverted into sulphate. 

II. AeelcUe of Linie, composed of aoetie acid and 
', may be found by dissolving carbonate of liuie iu 

B acid ; but it can also be distilled from the peat, 
is a salt extensively used for producing the ferru- 
tous and aluminous liquors used by calico printers, 

ud it is also the source of acetic acid for various 

ither purposes, 

III. Naphtha, or " Wood Spirit." — This important 
hemical agent is produced from peat In great quan< 

3 yielded in a pure, colourless, limpid state, 
esembling in its properties spirits of wine, and differ- 
Dg only in its odoiir; and from its properties of 
mbining in all proportions with alcohol, ether, 
tetroteum, Ac, it is largely uaed by hatters and varnish 
nakera, in place of spirits of wiue, for dissolving the 
«UDS used iu their respective trades. 

IV. Paraffin. — Little was known of this valuable 
table product till a few years since it was deter- 

i by several foreign chemists of celebrity to be a 
' Bolid oarburet of hydrogen." 

Dr. Christiaon obtained it from the petroleum of 
BangooD, and called it petrobi^; and Dr. Eeiohen- 
L its presence in the products of dis- 
In appearance it is_ ^ a . fetty, b^y 
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rather firm solid, wboUj inodorous; »t 110° 
melts into an oily liquid and evaporates ' 
change ; it burns witli a pure white flame. It a 
soluble in alcohol, oil of tiirpentise, naphtha, and Uie 
fat oils when heated, and it unites with spermaceti, 
■wax, and most fatty bodies by fusion. It consists o£ 
6 of carbon and 1 of hydrogen. These singular pro- 
perties &t it ill a remarkable manner for the manufoo- 
ture of candles of a high degree of purity, which are 
found in use to emit no smell and to give an intent 
colourless light. 

V. Hydro-carbmi, aohient. — This oil, which, i 
thin transparent quality, is well adapted for dia 
gum elastic, gutta-percha, and Tarious reuu^ j 
would, therefore, in aU probability, command e: 
sire use in the preparation of cheap varnishes for J 
dering sailcloths and other textile fabrics impenetr 
to moisture. 

VL Fixed OH, — This body, in combination witlL 
tallow, would obtain general use in lubricating un- 
chinery, and, mixed with common oils, might greatly 
assist the manufacturer of a cheap lamp-oil. 

Sir Eobert Kane, by order of the Chief Commis- 
Honor of Woods, conducted an investigation in 16S1, 
and submitted a valuable report on the nature and 
products of the process of the destructive distillation 
of peat, considered specially with reference to ha 
employment as a branch of manufactuFing industry ; 
the object being to ascertain the necessary &cta 
regarding the products of commercial value. Tbe A 
lowing was the course ^utsaeA -. — 

Specimens of tail re^TeaoTitv^i^ tii 



ary fact a 

m 
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e expcnmented on, and tlie results exft- 
leiL TLe products of the distillatioa were collected 
: 1. charcoal, 3. tar, 3. watery liquids, 4. gaees. 
B relative quantities produced, by 100 parts of 
it, were found to be : — 



. " 2 S^a 



29'22 



39'13 



18-87 



Chirconl 

Tsrry products 278 .. 4-il 

Watcrj produQtg 31-39 .. 38'12 

Galea ,. .. 36'ei ., 5Tt7 

The peats yielding those proportioi 

A been found to contain previous to distillation, as 
Iried in the air, a quantity of hygromatie moisture, 

id to yield a proportion of aahe.i, in 100 parts, aa 
follows :— 



f products 
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The several products of the distillation thus carried 
1 were most specially examined for the several ma^ 
arials of which the quantities aod commercial value 
dbeen the principal sources of the public interest of 
is inquiry. The inquiry having reference to the 
edmioal objects of the process was carried on by 
nining the produce of — 

I, Tar for 1. Volatile oila. 

,, 2. Fluted tless volati 

,, 3. Solid iatfl, or pnraffiD. 

„ 4. KreoiHite. 

II. Wstery liquids for 1. Aoeticaoid, 

., 3. Pjrosylio spirit. 

UL Gases for illnminaling and lieating poneiB. 

j^Ajfoj^M" aumbers will indicate the ■pei o 
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reeults obtained ia average. I 

tillatioD, in close Tesselft, there 'n 
parts of peat — 

Ammonin .. .. 0'26 . 

Sulphate of ammonia 1 '03 . , 



Beveu series o 
s obtamed &om Iq 



A<Mtate of lime 


. 0-23 . 


O'U 


PyroiyUc spirit 


. 0-H . 


0-09 


ToMUb oUg 


. 0-79 . 


0-57 


Filed oils .. 


. 0-55 . 


O'ES 


Paraffin .. 


. 013 . 


. 0-02 
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It ia thus seea that the pi-oportions of those { 
ducts vary withiu wide limits, which are de< 
by differences of quality of the turf, or tempei-atura in 
the distillation. Several trials were made to deter- 
mine the amount of kreosote present in the tar, but 
although ita presence could be recognized, its propor- 
tions were so minute ns to render ita quantitative 
estimation impossible. 

Where are farmers to obtain an abundant supply of 
manure when guano becomes scai-ce ? Peat-soil might 
probably be iisetl as an excellent substratum for 
artificial manure. 

Nature has provided ample resources for the necessi- 
ties of the human race ; to develop these resources is 
the province of man. It must be evident, however, 
to all intelligent people, that the more numerous our 
race becomes the more will man be beholden to science 
for the adequate development of these resources. 
Ignorance is opposed to acienoft-, \t has shown its 
KmiBm in anti.-Btea.m-Tiio'wgt -ctfja, «&&. wgyiMaat. 
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to the introduction of mcicliiDery ; liut sciec 

triumph ; it will become, or rather it has becom^l 

in dispensable to aoaiety. 

TLat bogs — those stores of natwre'a vegetable 
serve, the peat — arc destined to play a prominent part 
in agriculture, seems to me veiy probable. What 
«x.tenuTe tracts of this substance we find scattered 
■vridely over tlte world ! — in many parts useless — nay, 
some cases worse than useless, spreading ague and 
fever fer and wide. The use of peat as fuel is, i 
extensive j in many pai'ts of the continent of Europe 
it is almost the only fuel used, Hundreds of people 
£hd employment in transporting it on the Elbe to 
Hamburg, and other markets on that river. In Jut- 
Isndjiu Denmark, extensive bogs exist, many of whicli 
aSbrd excellecit fuel both for domestic purposes, and 
for burning lime, bricks, 4c. Some kinds make very 
LotGres: I haveseenin ahmekilninDemnark, where 
leat was used, vitreous slags produced that indicated 
ft high degree of heat ; thei-e is also a kind in the 
neighbourhood of the small town of Grenaa, called 
SlAiuten-turf (from the place where it is obtained) that 
Jiroduces good charcoal which is used by smiths. But 
large tracts of bog-land lie undisturbed, only pro- 
idueing r»nk grasses on which herds of lean cattls 
grass during the summer. 

But, to come nearer home, the bogs in Ireland and 
some parts of Scotland would furnish an abundant 
•Bpply of peat-soil, if it were once found how to turn 
it to profitable account. I am not aware that this 
kind of soiJ has ever been made m«c\i w&e oi aa atsiJia 
land; I hare seen outs and flax growno'n.it ouWejCoa.- 
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Bent, but in all cases the crops were poor. However, 
in the Hebrides they get, on a small scale, very Saix 
crops of oats from it by the following mode of colture : 
— Tbey first set fire to the heather, and then spread 
aea-weed in strips of six or eight feet widtb on the 
ground ; on each side of the sea- weed- coTeted patches 
they dig a trench two or three feet deep, throwing the 
soil from the trenches over the sea-weed ; whc'n this 
soil is loosened a little with a spade, it is ready for the 

It appears that the sea-weed in this case exercises 
s great influence in making the peat-soil prodactive ; 
yet it seems stiunge that a soil of this bind, com- 
posed almost entirely of vegetable matters. shooU 
require more vegeteMe maUer as mannre. 

Now, the principal use of manure undoubtedly is to 
fomiah the mitKTols required by vegetation in a 
sobihle state. In the Channel Islands, where vrue 
(the local name of seaweed there) is extensively used 
as fuel, it is found that the ashes are more bene- 
flcial as manure than the fresh weed ; and peat-ashes 
are considered of great value for rye-land on the Con- 
tinent. We find that where water percolates the soiJ, 
it renders it unfruitful ; it evidently washes away 
dissolved minerals, and robs the vegetation of its 
nutriments. Where the land is too wet, and the con- 
tained water stagnant, the dissolved minerals may be 
too largely diluted : besides, the water will prevent 
the ftir from acting on the soil, and thus prevent 
farther solution. Land in this state therefore requires 
draining. The quantity ot amti&iVQ Wmctel. wibatances 
that water ought to 'boVA- in. Bo\ut\oTv 'lo BQ^uHa^ssg^w^ 
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ion may be extremely small, but one can conceive that I 
ba SDpply ought to he coutinuous. ] 

Manure may farnieh mineral matters suitable to 
Lounah plants, in the first place, Trhen it coataina 
liam in such a Etate that tLey are acted on directly 
(jr air, moisture, temperature, ifec, ao that they be- 
lOnie by degrees soluble; secondly, by acting chemically 
n the minerals compoaing the soil ; and thirdly, by 
alitating the decomposition of organic substances, 
; free their contained minerals. The action of 
mmonia as manui'e is, perha^ps, of this latter kind. 

Sow, peat-Eoil is evidently not prone to spontaneous 
laoomposition ; hence its sterility per se : but if it 
rete laid up in heaps, mixed with sea-weed, refuse 
ish, &c., the action of these substances on each other 
eight tend to produce a moat valuable manure. In 
B case of fish, the peat-soil would probably absorb 
mdved ammonia, and other volatile products, the 
renter part of which might otherwise have gone to 
vate. Quicklime and many other substances might 
arbape also be found useful. But it is vain to specu- 
Ae in. details ; I have only attempted to throw out 
luBta of a general nature, and experiments alone can 
Wat their value. 

I shall now quote from a very intei'esting paper 
»ad at the Society of Arts, in May, 1860, by 
Mr, W, E. Newton, " On the Employment of Peat in 
e Uaetiil Arts, together with an account of some 
, improvements in the preparation of it for 
IS useful purposes." 
" It is scarcely necessary to say t\vat ^jeaX., ea *». 
ht^iuel, has been for el longtim.^jii-'^^X'^'^'**" 
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use in varioue parts of the United Kingdom, as well 
CD the continent of Europe, aud it is a matter of asl 
niahmeat to find that although peat fuel has been V6 
extensively nsed in many parts of the continent 1 
metallurgic >)urposes, it has never been practically as 
for such operations in. this country, 

" A time peat-bog, or ilow-moss, as it ia called 
Scotland, is a tract of ground generally almost 
often many miles in circumference, consisting of a li^ 
soft, fibrous substauce, of several feet deep, so infiaj 
mable as to he used as a common fuei. It is eaa 
oat with a spade, and when so cut and exposed to ti 
lur, it changes iu a few minutes from a dusky yell^ 
to a blackish colour. The surface of a peat-bog, 
brown or dark in appearance, and even in the midslt 
summer is wet aud spongy, and is commonly coves 
with heath, coarse grass, and moss in detached patch) 
the intermediate and wetter places bearing no vea 
table productions. Most deep pit-bogs conttun 
ent qualities of peat. The upper part of the bog, ; 
that near the surface, is Ught-coloured, soft, ai 
spongy, aud contains the vegetable remains but lit) 
altered. Deeper the peat is brown, denser, and ma 
decomposed. Tlio lowest stratum is ^till more dem 
and when removed from the bog and dried, thema» 
turf assumes the black colour, and nearly the densi 
of coal, to which it approximates very much in oh 
mical composition. Now, if the peat when taken fro 
the bog be carefully examined, even the densest pe 
' tions, or those taken from the lowermost parts of tl 
3g, will be found to coTitwn. «. lar^ quantity 
Ktable fuel, or roots A\'£t.tv\i'Q.\ft4\.VTO\v^*ii«i-<a« 
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" Tbe black or brown slimy or pasty portion 
ioA consifita of the decomposed vegetable fibres, wbilo 
le rooty or fibroua portioDB of the mass conaiat of 
indecomposed vegetable fibres. The specific gravity 
f the light surface peat is 400, water being 1,000, 
nd from this it iocreaaes in coin]>actneBB and to nearly 
be density of coal. For nil llaming fires, peat is ap- 
dioable, and in its application to steam-boilers it is 
leouliarly useful, as there is no liability of that bnrn- 
Dg away of the metal which may arise from local 
Dtensity of the heat of coke or coal. 
" Mr. Burstall, of Bristol, baa published the resnlts 
bis use of peat with a high-presaure engine. The 
3am was of 3Glb. pi-essiire, and there were con- 
med 74 lb. of peat per hour. The quantity of 
rater evaporated from the boiler per hour was on an 
tvBT&ge of 3G0lb., which is nearly five times the 
r^ht of the peat used as fuel. The following results 
a to the comparative effective power of peat and coal 
lave been furniahed by Mr. Charles "Wye "WiUiams, 
e derived from the working of tbe Lansdowne, 
wieof the ateamera of the Inland Navigation Com - 
ly, which ])ly upon the Shannon with goods and 
sengera. Before the use of peat, a week's work, 
onsisting of 49 hours, consamed 24 tons of coal, coat- 
ing, at 15s. per ton, £16, or 7?. 5d. per working hour, 
do tbe same work, there were consumed per week 
Slfl boxes of peat, which at Id. per box, coats 
£3. 12«. Id., or 3a. \\d. per hour, a little more than 
If the coat of coal. Mr. "Williama, uaing well-dried 
peat, found that with a, large waggon Vnjiiw, 'Cawi 
9£^Ib. of water eTsporated pet tt). oi ^ea.^, «^^ 
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that it coat 3a. 7d. to evaporate 100 cubic feet of vater. 
Sow, t-hi*' is S\d. per horse-power per working day. 
When peat was burned in the lumace without Mr, 
Wiiliams'a peculiar mode of efiectiog perfect combus- 
tion, the cost per horse-power was G^Jd. From the 
experiments tliat were made at that time, it appeared 
that in Ireland the horse-power of ateam costs per day 
in fuel :— 



ling coalfi, whether British or Irisii 

„ peat properly dried , . . . B^A. 

,, ., buniedoa Mr, WilliamE' sfBtem 5)d. 



I 



" Almost all peat when taken fi'om the bog ia & 
to contain a large amount of water, and, ae has h 
akeady stated, a, considerable quantity of nndeotuBi- 
posed fibre is mixed with the decomposed parts, which 
form the soft, slimy mass of the peat. These undecom- 
posed fibres are found to consist of minute tubes filled 
with water, which they retain until it can either be 
driven ofi' or evaporated by exposure to the open air, 
or by artificial heat, or be forced out by pressure. Tho 
presence of so much water of course materially detracts 
from the heating power of peat, and the peasantry and 
country people who use peat turfs as fuel adopt the 
practice (after digging or cutting the peat) of pillttg it 
up in rows on the ground, so as to let the sun and air 
act upon and dry it. After being exposed for soae 
length of time, the peat will be sufficiently dry and 
hard for use, provided a heavy rain has not occurred 
in the meantime. It ha^ been ascertained by experi- 
ment that the peat, even ■w\ieii. coiwiAeted dry, coataios 
■s much as 30 to S5 per cent, o? mmitote, mA.-^w» 
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tikeB from the bag it must of coui'se contain luach 
lore, a great portion of vliich must be got rid of 
^re the peat c-an be used for anj but the coni- 
lonest and rougheat domeBtio purposes. In order to 
unedj the inconvenience and delay of stacking tbe 
Utt for drying, it has beea proposed to express th» 
ater therefrom by mechanical means, and at the same 
me solidify it to such an extent as will admit of it 
ung used as Aiel which will stand a moderate draaght 
f blast. 

" Erom the experiments that have been made, it 
oes not appear that the simple ajiplication of mecha- 
ietl pressare to tho sods of peat as taken from the 
1^ is of any practical use. Wet peat from the bog 
mtaitts as much as 75 per cent, of moistare, and 
I make one ton of dry peat four tons weight of turf 
mat be dng from the bog. 

" Experience has shown that much of this moisture 
Ay be got rid of by a judicious system of draining, 
kd that the peat, if left in situ until the bog has been 
■ly and systematically drained, will be consider- 
lij improved in quality as a fuel by becoming more 
mpoot, dense, and solid. Mr. Jasper Wheeler Rogers, 
' BobertstDwn, in the county of Kildare, has devoted 
years to the study of this subject, and has brought 
nrard a system of draining peat bogs which, in my 
hdoa, leaves little to be desired. His plan is simple 
idefibetive, and aims only at assisting nature. Suppose 
be intended to operate upon a moss of, say, 1,000 
tea in extent ; he first ascertains the lowest point at 
rkitdi he can obtain an outfall ; lie t\ieu commwiicea is-V 
pohit ttnd drives a draia forward aioog fce\ia'««* 
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o(lge of the moss, and when he has cut tliis diu 
sofficient distance in one direction, he begins at H 
ends to cut other drains at right angles to the fl 
thereby forming three sides of a aqoare ; these ■ 
drains having been mxde of euflicieut leDgtd 
inclose within the three sides, say 50 or 100 s^ 
a fourth drain, parallel nith the fii'st, bat abM 
opposite end of the side drains, is cut, and then 
the entire enclosed area of 50 or 100 acres iai 
off or isolated from the rest of the mosa. fl 
effect of this isolation or cutting off will be d 
the moisture from the enclosed area will be esprsl 
by the pressure of the atmosphere and the supefl 
ciuubeut weight of the moss into the surroanfl 
drtuus, and will mn off at the outfall, and no moisfl 
from the other parts of the moss will be allowea 
enter the isolated part. In order to as^t this opfl 
tion, other lateral drains may be formed, and hyfl 
means the surface will be completely drained ; I 
effect of thb wiU he that the upper and more spofl 
parts of the moss will gradually subside, and beofl 
more compact and solid. All the drains mnst d 
be cue deeper, so that the moisture from a lofl 
part of the moss may be expressed by natural presad 
and run off in the same way as is above- m en tioa 
But here it must be i-emarked, that instead of m 
ting the drains with straight sides, as usual, Mr. lUifl 
cuts them in steps or tetraces. By this meann 
more easily gets rid of the water, and he nina no a 
of his drains becoming filled up or stopped by t' 
lateral squeezing in oE t\\e tnisa, as- ftometimes occu 
in draJDB with etrai^t aAes. 1\aa tiysta^tsKi vS. ie 
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loftUj deepeniug the drains by cutting them d 
;«pB, is proceeded with until the solid ground at the 
[>ttom of the bog is reached, by which time nearly all 
iie water m the bog will have run off, and the peat, 
y grsdaally einking as the water escapes, will have 
ne more and more solid, until at last it will reach 
sarly the density of coal, and will require but 
itUe drying when taken from the bog. In con- 
lection with this subject, Mr. Eogera has recently 
>ateiited a most ingenious contrivance for drying peat, 
a operation which, fay the ordinary stacking, re- 
aires many weeks of fine weather. Having found 
tj experience, that stacked peat dried more rapidly in 
I cold, but moderately dry March, than in the hottei" 
anths of June, July, and August, Mr. Rogei'a was 
1 to investigate the cause, and he came to the cou- 
dusioD, that the stormy winds of Jfai-ch had more to 
t> with drying the peat than the !ieat of summer and 
mtatnn. Having satis£ed Limself on this point, he 
letermined, that when there was little or no wind to 
it on the peat, he would create an artificial storm for 
IS purpose. He therefore cut his sods out into 
eces about 12 inches long, by ahout 3 inches thick, 
ind baying placed them on wicker fi-ames, in such a 
r that the air could circulate among them, he 
lilaeed these frames on a rotating apparatus, something 
a merry-go-round, such as children ride on in 
; and upon setting this apparatus in rapid rota- 
m, the sods of peat whirled through the air with 
Bon^derable velocity, and aa artificial cun-ent or 
liaught was thereby produced, of aufficienV ■po'^«^ ^ 
■ tftg aoda in irom twe 



matead of them requiriag as many, or twice an many 
days. It was found tiia.t tliis rapid motion throng 
the air not only had the effect of drying the peat, but 
also of condensiug or solidifying it, whereas Uie 
application of heat to drive off the moistnre had 
precisely the opposite effect. 

" The advantages resulting from the use of |>e*t 
fuel are such as have induced many foreign m&nn- 
factureis to use it ia some branches of the iron mana- 
jactare. From the reaeavches of a commission of 
French engineers, who, some years ago, by order of 
the French Goveramcut, published a rejiort of their 
labours, we gather the Ibl lowing interesting lufonnA- 

" It appears that in the department of the Landei, 
France, there are iron-works at Ichonx, which oon- 
Bume turf only ; the coat there ia about 8s. per ton. 
Forty-five per cent, of turf and 33 cwt. of pig iron 
give one ton puddled iron. Twenty-six cubic feet of 
turf and 25 cwt. pig, yield 20 cwt of bai^iron of 
superior quality. 

" M. Muller, of Wadenhammer, a manufacturer of 
leading notoriety, has proved, by actual working teat, 
that an equal quantity of turf charcoal, used in place 
of wood charcoal, produces a greater quantity of 
produce from the ore than the best wood charcoal 

" At Wachter Newnhammer, it was found that 
when equal parts of turf charcoal and wood charcoal 
were used in place of wood chai-coal, solely, the quan- 
tity of iron was raised fi'om 386 lb. to iSi lb., the 
qTiality being exceUeivt. 

" There are at Ra,nako,\aBoVem>a,\Kw>-inrfa:>tot 
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lelting, cupolas fov re-meiting pig, and i-everberating ' 
(be, for making bar and plate iron. The 
is bnt middling in quality. The fuel is turf and 
only, the turf being of light texture, and not 
any ■way prepared or pressed. The fuel consumed 
I make one ton of ii-on is about 34 cwt. of turf 
id 30 cwt. of charcoal ; the coat of the first is less 
laa 9s., the latter about ,£1. is. ; smelting, therefore, 
eta about £1, 13s., and tie total coat of pig-iron 
(out £3. 15s. per ton. The tpiality of the iron is 
le highest. 

" In Bavaria there are iron-works aimilaTly worked. 
\ae at Eonigsbrunn carries on the whole operations 
if fiision, puddling, reheating, and rolling soieiy by 
it fael. The commissioners state that the turf is 
I pressed, hut carefijlly dried hy means of heat from 
^nte fires or from the furnaces. Bertheir states 
s of this tm-f to be 



I cwt. of this turf to 22^ cwt. of pig prodnces one 
koa puddled iron. 

" 30 cwt. of dense turf to 24^ cwt. of paddled iroa 
nrodoces one ton small bars of fine quality. 

" The apparent average is, that 32 cwt. of properly 
led turf to 20^ cwt. pig, gives one ton castings ; 
cwt, turf to 21 cwt. flat iron, one ton plates. 

" By compressing peat its value as a fuel for 
teWltiTgia opei-ations is much increaaei ■, kg4 -vVea. 
mprvtaed peat ia carbonised, it givea 8.&ue ct^^'ce^^ 
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coke, which coataioa very little ash. When ! 
coking J8 properly earned on the peat yields a 
30 per cent, of its 'weight of coke, and the densi^ 
thiB coke is gveatei' thnn that of wood-charcoal, 1 
found to range from 913 to 1,040. The i) 
of Voitumra give a still higher per centage of o 
when the peat is coked ia small vessels. 
" The precise figures are ; — 

Cbp,rc(»l 40'2i 

Tar 2i-B0 

WatBryliquor H'M \ 

GnseouB matter Sl'U 1 

100-00 ' 

" The calorific effect of peat-charcoal un 
about the same An coal-coke, while that of compi 
peat-charcoal is, as hefore-meotioned, much j 
The value of peat-charcoal, whether wade from com- 
pressed or uncompressed peat, is evident, as is also the 
increased value of iron made by means of such fuel. 
I take these to be incontestable facts ; and it is 
almost incredible that so valuable an article as peat 
should have remained so long almost unnoticed and 
unemployed by our metal manufacturers. The neg- 
lect of peat as a fuel may and probably has arisen 
partly from its bulky nature, and partly from the open 
or spongy character of a great deal of the peat that is 
dried in the open air in the natural way, and which 
renders it inapplicable, or, at any rate, inconvenient, 
to be used as a fuel for smelting purposes. The com* 
presslon or aolidi&catiou ai ^B.t by ordinary meuha- 
Bical pressure U an ex.'pBiiB^'^^ Koi Amw \!tQ':«a.-«>n» 
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jplied to large qtiautitiea ; and tlierefore, 
ithougli such an operation could be made efiectual ii 
Ipreasing the water from the peat, the extensive and 
istly plant tljat would be required to work on a scale 
iffioientlj large to meet a moderate demand would 
A, and no doubt has acted, as a barrier to extensit'e 
perations being carried on for this purpose. 
"Mr. Eogers, and other gentlemen connected with 
for years been earnestly endeaTouring, 
t almost without success, to direct the notice of 
in-maniifactat'era to tlie extensive tracts of peat iu 
d elsewhere, and which have to a great 
xtent hitherto been looked upon as nearly valueless 
^ose gentlemen, in despair of inducing iron-manu- 
icturera to direct their energies to the prej>aratioii 
nd use of peat as fuel, have now for some time past 
leen quietly but gradually bringing peat into use for 
thef purposes of scarcely less value than as an article 
Cfnel. 

"It has been said that even the dearest kinds of 

leat, in a natural state, contain a large quantity of 

ndecomjKJSed fibres, which, being for the most part 

Bbular, inclose a considerable amount of moisture, 

rbioh. adds to the weight of tlie peat. These tubular 

,hrea prevent the peat from drying within a reaaon- 

He time, and also actually deteriorate its quality as a 

L Struck with the knowledge of these facts and 

I practical difficulty of removing the water from the 

it, either by mechanical pressure or hy evaporatiot 

the application of heat ia tlie ordinary ■ 

tdr, Buckland, of the Maesteg Iron WotVa, uv 

mganabire, proposed to separate the TuiAawngyi 



tubular fibres wbicb contained the water from the 
black Blimy ma^ whicb forms the valuable part of tho 
peat. He proposed two different plana for doing tlris, 
one of which may he called the wet metbod, and tbo 
second the dry method. According to the first plan, 
the wet peat from the bog is thrown into a Teasel 
filled with water,nn whii;h it ia stirred for sometime, 
80 as to break up the mass and entirely separate it. 
The contents of tbe vessel are then allowed to subdd^ 
when the black, decomposed, and heavier portions of 
the peat will fall down to the bottom, while the rooty, 
undecompoBed fibres will float above, and may be drawn 
off with the supernatant water. The black muddy aedi' 
mcnt may, when sufficiently drained, be moulded into 
any convenient form and size of block, and when diy 
will be found to possess the hardness, appearance, and 
density of eoal, and may then be used as fuel &s 
domestic or manufacturing purposes. The brown, 
undeeompoaed fibres or roots which are i-un off with 
the water will present veiy much the appearance of 
finely-cut tobacco, and >s'il] be found to be a moat 
excellent article of which to make some of the 
stronger and coarser kinds of paper. A process 
bearing some aualogy to the wet process of Mr. 
Buckland, was invented some years since by 
Mr, Cobbold, of Mount Leinater, in the oounlj 
of Carlow, who projwaed to make artificial coal 
from peat, by grinding up and mixing the fibres 
80 as to form a homogeneous mass, which was Bub- 
eequently moulded into any desired form. Mr. Cob- 
boJd produced a vcvy denae black anhstance, which 
ffaa oapabla o£ being Tivwiisi w^i >& i 
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ipreasions from dies, or of being tnrned in the 

She, to form a variety of articles, but tLe proceea 

w found too expensive for the manufacture of fuel. 

18 grinding ojieration was necessarily costly, and too 

*w to admit of dealing advantageoualy with large 

aeaea ; but the inventor succeeded in producing a 

mt beautiful article suitable for ornamental pnr- 

i&e& Mr. Buckland's dry process is the one he 

iploya in the manufacture of fuel, and for preparing 

at for conversion into charcoal. It is founded 

aply on the principle of separating the rooty or 

ideoomposed fibres of the peat from the dark, slimy, 

icompoBed parts, by straining the mass through a 

lieve-like appai-atus, whereby the rooty fibres are kept 

c, ivhile the decomposed alimy parts are allowed to 

I through the perforationa of the sieve. The appa- 

\B whereby tliis is effected consists of a hopper or 

al, into which the peat as taken from the bog is 

ma, and is carried down by means of a rotating 

Tertical screw into a conical chamber or vessel made 

of metal, and having perforated sides. The rotating 

■vertical screw not only carries the wet peat down from 

the hopper into the conical straining vessel, but forces 

dark, decomposed, sUmy parts of peat through the 

htions OF holes in the aides of the chamber, the 

the holes preventing the rooty portions or 

idecomposed parts from passing through. These 

discharged from the straining chamber 

ragh an opening in the bottom, and are conveyed 

out of the machine by a pipe or conduit provided for 

&e purpose. The conical Btraining veaaeV Ks s2kiot*. 

diameter by 3 ft. deep, and JR ipBtlanii«&- 

U 2 J 
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with about '10,000 holes, of one-eighth of an i 
in diameter, and is surrounded Iiy or inclosed 'v 
a metal casing, within which tot air is admitte 
the purpose of partially drying the peat, 
pressed peat, on passing through the perforatiool 
the Btraining vessel, falls down on the 
form of short worms, something like a 
btoten macoaroni. If it he desired to produce d 
coal for manure, or for disinfecting b 
purposes, these worm-like pieces mny be allowed ti 
directly on to a hot plate or travelling metallic H 
form, heated from below, for the purpose of drifl 
off any superabundant moisture tliat the peat 1 
contain. This object will be further e 
causing a current of either hot or cold air to pass 
through the chamber (tLat surrouudM the straining 
vessel), so as to carry off any aqueous vapours tlial 
may arise from the peat. The partially dried peat, 
when delivered from the maclune, may then, if re- 
quired, be stoved or further dried for a short time, 
and will then be ready to be converted into charcoal 
I^ however, it be desired to convert the peat into fuel 
or artificial coal for domestic or manufacturing pur- 
poses, the peat, as it falls from the perforations of the 
straining chamber, is received on the upper end of an 
Archimedean screw, which revolves in a close case, 
having at its lower end a die plate, through which the 
peat is expressed continuously, and as it exudes there- 
from it is cut up into lengths of convenient size for 
removal from the machine to a drying-shed, where, in 
the course of from WeTit^-Joar \,q tu-d-j-fti^Jit Lours, 
Ijie prepared peat ^vWWiecome irj i^^^^ 
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" In order to ]itomote tlie drying of the peat as it I 

Bea tlirough the machine, the heated gases from a 

e made to heat the casing which Burcoands 

3 Archimedean compressing and delivering screws, 

3 that 'when the peat ia delivered irom the machine 

Hit little subsequent drying "will be required to render 

lie fuel fit for use. 

"It should he mentioned that every straining or 
lejiaratiDg machine is provided with nue straining 
inder and expressing screw, and, in order to mould 
1 peat, four or more Archimedean or oom- 
screws and die plates are adapted to each 
raining chamber or veiidel. The cost of such a 
Btachine complete, with moulding apparatus capable 
l>f deliveriug twenty tons of moulded fuel per diem, is 
!100. The straining machine alone, without Archi- 
ledean screws and moulding apparatus, will cost ^30 ; 
ad for preparing peat for being converted into ohar- 
[>al to be used as a manure or fertilizer, or for a 
Seodorizer, nothing more tlian the strainiug apparatua 
8 required. 

•' Although the peat during this series of operations 
itas been subjected to hut a trifling pressure, it will be 
ind to possess a hardness aud density not easily 
attainable by the application of mechanical [iressure in 
■be ordinary way; and therefore the peat so prepared 
ill, from its density, be found exceedingly valuable as 
ft fuel, and, either in that state or when converted into 
eharooal, wiU be able to i-esiat the pressure of a charge 
of iron in a high furnace, and the draught or blast to 
■which it would be subjected in aacU a ta^a&ce. 

gaoBve/Mon of the peat mto cbateoaXSa cagraft. _^ 
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on in closed retorts, and from the gases evolved i 
the retorta is collected a valuable product in. 
oi' peat grease (a black unatuoua substauce) c 
a variety of valuable mattei'a well kuown to chen 
Mr. Buckland, in hia opeiutions upon peat, doe 
intend to carry out any of the elaborate pmefl 
which are necessary in order to reaolvt 
grease into the various substancea it contains g 
prefers to leave thin to other bauds whose eve 
occupation it is to operate upon analogous 

" I have been shown a specimeu of compressed I 
peat, received from iir. H. Hodgson, of Merlin I 
Galway, and Ballyraine, Arklow, equal : 
gravity to coal, but as an article of fiiel quite SUpt 
and it pc^sesses the advantt^ of giving out n 
which makes it invaluable for use on board ste 
and other purposes connected with machineryiJ 
was prepared at the works of Mr. Hodgson, jun., 
Athy, on scientific principles, and i 
the produce of the Irish bogs. Mr. Hodgson 4 
already tested the peat on hia projierty in Connei 
where he purposes to manufacture this i 
Bubatitute for coals, which will be the i 
affording a large amount of employment to t 
peasantry of both aexea. It is worthy of note ^ 
compressed peat tnay be manulactui'ed at anch a j 
aa to allow of its being sold at 10s. per ton— 
cumstance of great importance when we consider^ 
price of coals. Mr, Hodgson deserves the \ 
credit for thus aiding in developing the indue 
resources and the latent 'sea.ltb.of the country, 

"Peat, when taken itom \hie >«)?,, w«n»'»stfB-"« 
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B much as 75 per cent, of water; therefore, to obtain 
J ton of dry peat, 4 tons of wot peat canst be dug 
from tbe bog. The coat of digging aud carryiug the 
Mt 100 yards, Mr. Buckland sets dowu at 4d. per 
o, or Is, 4d. for the 4 touu of wet peat required to 
rodtice 1 ton of dry. To this must be added the 
labour attending the workiug of the machine, the 
set of fuel, and other chargeti on the spot, which may 
e Bet down at from Ih. 6d, to la. 8d. per ton of pre- 
jiared peat, making a total cost of about 3b. to pro- 
jjoce 1 ton of dry peat fuel ready for use. From 
S^ to 3 tons of dry peat, valued at say l^s., are re- 
1 to produce 1 ton of peat charcoal worth from 
k to 3ds. per ton ; and duiiog the process of con- 
versioQ each ton of peat will yield 1 cwt. of black 
{teat-grease, -valued at S5s. per cwt., at which price 
there is a large market for the article. Tlie only 
ideduction to be made from these figures is the cost ol 
coking and the wear and tear of retorts. Little more 
very commonest unskilled labour ia re- 
paired to cut the turf and work the machines and 
i^paratns ; the peat is not required to be cut of any 
peculiar foi-m aod dimeneions, a.s is now the case with 
air-dried peat which requires careful stacking, and the 
only part of the operations which requires any special 
iaiowledgo on the part of the workman, ia the coking 
:fiFooe§s. The whole plan of working is therefore 
aniiiiently adapted for pai'ts of the country where 
skilled labour and anything more than a very mode- 
rate amount of capital is available. 

" We have been hitherto conaiderVng tW -^eaii. -^tvtv- 
^aJJj' as an article of iuel, either in tke iorm.<A" 
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dry lumps, of convetiietit mze to be used as coal, t 
the form of charcoal, to be used prindpally ii 
tnamifacture of iron. Important aa these applies 
of peat Tindoiibtedly are, they by no means ■ 
its useful capabilities, for, as we have Been, ' 
chemical products way be obtained by submitting the 
peat to distillation. For instance, the prepared peat 
will be found to yield, upon distillation, large quan- 
tities of carburetted hydrogea or illuminating gas, ot 
the best quality, giving also as a product the peat- 
grease above mentioned, and charcoal for fertilizing or 
deodorizing purposes. Apparently, however, mucli 
remains to be done before the delicate chemical pro- 
cesses required to obtaia many of the Tala&ble 
chemical products alluded to can be made oommer- 
dally useful; but the employment of peat charcoal as a 
manure or fertilizer, aa well aa a valuable disinfecting 
agent, is nov established, and is extensively usod. 

" As a deodorizer of feculent matter, peat charcoal is 
the most effective substance known to chemists ; it 
absorbs all nosioua gases arising from such matters or 
from putrescent bodies, and therefore to the sanitarj 
chembt it is as important as to the agriculturisi 
The very strong afBuity of the noxious gases and 
odours evolved from feculent and putrefying aub- 
stancea for peat charcoal led Mr. Rogers to inquire 
whether this substance Kiight not be beueficially em- 
ployed for some medical purposes, and, vnth the assist- 
ance of one or two medical frienda, he carried on fiw 
Borne time a number of experiments, commencing by 
applying the ehavcoaV in tUe fovai of a ^ultice or 
; for offienawe TjY<«to\» wrcea. fua ^ 
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!ia(l a highly b^Qeficial etfoct ia such iiistauceg, not 
kloiie itt totally destroying tbe smell hy absorbing the 
pases, but also in oleansing the wounda. It was also 
fbanil Tiseful for absorbing tlie odoui'S arising from 
{Waauinptive patients in the latter stages of the 
The first experimeata being ao Buccesafu], 
laturally led to the use of the clmrcoal internally ; it 
Vta found to correct pntresccQce and absorb those 
B within, which, if they do not produce ovil to 
I health, at least destroy comfort. The result of 
IBS experiments, and a continuous and pretty ex- 
e of the charcoal, have deiiiDnati*ated that it 
nay be used with advantage as a remedial agect in 
L or dyspepsia, and its results, viz., flatu- 
moe, heartburn, acidity of tbe stomach, ^vaterhrasb, 
[ headache, impurity of the breath, palpitation of 
the heart, throbbing of the brain, distension and 
tsmae of fulness, giddiness, and the other usual 
ittendants of a disordered stomach. In all diseaHea of 
liie cheat, sore throats, diphtheria, or chronic bronchial 
iffections, peat charcoal has been found highly useful, 
■9 well aa in cases of diarrhcua, colic, and English or 
iatic cholera. Dr. Hawkesley states that he has 
'tiEed carbonized peat most extensively in the treat- 
aent of various disordered states of the digestive 
iwors, with the most gratifying results.' Dr, Fer- 

son, formerly of King's College, says : — ' I 
e peat charcoal extensively in the wards of King's 
College, and invariably with excellent succi 
Rirther says : — ' In some instances hitherto it haa 
teen almost impossible to keep patienta \ti wi^ ie^twa 
|Fifeau£ir§ tbe oifensive amell of there "wooivia ' 
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the utmost aunoyanco, I then thought of mixii^ | 
the powdered peat charcoal with tha poultice — tlie 
effect was in a manner perfect. There was no longer 
that offensive stench so peculiar in such cases.* 
Again, he Bays — 'In sloughing sores, and in certain 
forms of cancer (in which cases the smell is usually 
bad.), I have been equally well pleased, and I Lave 
this preparation in almost conatant tiae.' Such is the 
testimony of two eminent phyHicians in this coontTy, 

" In France, also, the subject has been investigated, 
and the highly beneficial effects of peat charcoal have 
been proved by a scientific commission appointed by 
tlie Government. The use of peat as a fuel and for 
metallurgic purposes will, after all, be its most exten- 
sive application. 

" The superiority of iron made with cliarcoal over 
that made by the use of |]it-coal, is so well known thst 
it will be altogether unnecessary to insist upon it here ; 
and yet for our best brands of charcoal iron we 
depend on the foreign manufacturer, when we iave, 
at our own doors, every requisite to produce iron of 
the finest quality, and materials in abundance to pro- 
duce charcoal iti every way fitted for metalliirgio 
operations. 

"It is to bo hoped, now the means have been pointed 
oat of obtaining peat and converting it into charcoal 
at a very moderate expense, that iron manufactureiB 
will turn their attention to the ai>plication of peat 
fuel to this important manufacture, and that we may 
not henceforth be obliged to go abroad for the iron 
neaessary for mtiking ateeV, miA iwc atber purposes 
whees iron of tha \ieel(. ^^vaitoj » 'Ewgaw&r 



I us pass now to tile consideration of ^'oa 
substances, and we will first deal with 



OLD WOOLLEN RAGS AND SHODDY. 

Mrs. Trull, in her " Canadian Settlers' Guide," tells 

1 that rag-carpets are among tlie many espedienta 

Lopted by the Canadian settlers' wives for procuring 

imforts at a small cost, and working up materials that 

ould, by the thrifty housewives of England, only 

> ileemed fit for the rag-merchant. Let us see how 

careful settler's wife will contrive out of worn-out 

lents— mere shreds and patches — to make a warm, 

, and very respectable covering for the floor of 

r log-parltmr, staircaae, and hedrooin . " I asked the 

fe of the resident miaiater of P. what she was going 

do with a. basket of faded, ragged clothes, old red 

shirts, and pieces of all sorts and sizes, some 

Bome new, aome linen and cotton, others woollen. 

I am going to tear and cut them up for making a 

Bg-earpet,' she replied ; ' they are not good enough 

affve away to any one.' I fancied she was going to 

aw the pieces like patch-work, and I thought it would 

make a poor carpet and last no time. 

"'I will show you,' she said, 'what I am going to 
I with these things.' She then took a piece, and 
Lib the scissors began cutting it into long narrow 
cipB, about a quarter of an inch wide, not wider j 
indeed, the uarrower the strip the better. She 
id not cut quite thraugh when she came to the end, 
bat left just as much as would aerve to \io\A i.t \.o?,ft- 
jih the nejrt strip, turning tUe ^ieca m ^«e 
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hand, and making another cut ; and s 
cutting or teaiing, till that piece was disposed o 
then proceeded to a eecoDd,tbaviug first wound n 
long strip ; if a break occurred she joined it i 
needle and thread, by tacking it with i 
two. SometimeB she got a. hit that would tear ij 
and then abe went on very quickly with her ^ 
Instead of selecting Ler raga all of c 
ball, she would join all kinds of colou 
'The more lively the contrast the better the q 
would look,' she said. Some persons, however, via 
the diiferent colours separately, in large balls, ai 
the carpet will be striped. A white and i 
wound together makes a, pi-etty chain pattern, 
dark stripea. 

" My friend continued to cut and tear, join tl 
and wind up, till she had a ball as big as a 
head ; and I continued to watch her, still ] 
luy brains to think how these big balls could be turned 
into a carpet, till she lightened my darkness, by 
telling me that these balls, when there was a sufficient 
weight of them, were sent to the weavers with ao I 
much cotton-warp, which should be doubled and 
twisted on tbo sp inning- wheeh 

" If you double and twist the warp yourself, the i 
weaver will charge 6d. a yard for the weaving, bnt 
if he doubles and twists he charges 8d. A pound and 
a half of rags will make one yard of carpet with ti» 
warp. Many persons dye the wai-p themselves : lye 
of wood ashes, with a little copperas, makes a deep' 
yeJIow ; logwood ttnd c.Q^^i;a,a mako a black ; oqA 
indigo and lye fromttie^i^uMft ©■■'«> a.^^aNJKia. "i 



with the coloured warp, the carpet looke better, 
nd does not get dirty so soon. 

"The white cotton rags are better woahed clean and 
len dyed with any of those dyeg. Those who do not 
ire to take this trouble, use them as they a 

The best sort of rag-carpet is made ' 
y intermitting the colours as much as possible, catting ' 
he Strips through instead of turning the comers ; you 
lava more work in joining, hut the effect is better ; 
lid there are no nnsightly ends on the surface of the 
Bits of bright red flannel, of blue, green, or 
ink; mousseline-de-Iaine,or stuSs of any bright colours; 
ltd shawle and liandkerchiefs, and green baize, will give 

1 a good long-enduring fabric that will last for 
ight or ten years, with cave. Children can be taught 
ont the rags and join and wind into halls ready for 
bs weaving. 

" To the more wealthy class this humble maDufacture i 
lUty eeem a very contemptible aSkir ; but it is not for 
he gay and luxurious that such things are eaitable ; 

mgh I have seen them in the houses of e 
be beat settlers wiio wei'e wise enough, like the wife 
f the rector, to value whatex-er was comfortable a 
aved buying. Wben well assorted, I assure you, these 
ig-carpets make by no means a despicable appear- 
QOe on the i-ough floors of a Canadian farmer's house. 
['would reeommend the settler's wife to keep a basket 
X box, into which all scraps of woollen and cotton, 
nd any worn-out clothes, can be put. A rainy day 
nny he chosen for the cutting and winding. Anothei 

t may bo appropriated for the vece\it\oii at "iJaft 
n woand up. The thinnest cottonSj ^^^ 




nutslina, an be used for the purpose ; odj:' that tliB 
latt«r articles tnKy be ent halt an iach vide. 

" To wash a rag-carpet, let it be ripped into 
breadths, and taken to a, creek or rirer, and flounced 
np and down, and tben laid out to dry ; no rinsiiig ia 
leqnired; the edges should bewellboaud witb abroad 
strip of cloth. Thirty poands of rags will make about 
twenty yards of carpeting ; and when you consido' 
that yon can buy no sort of carpet worth making np 
under 4*. a yard iu any of the country stores, thia-— 
simple Bubatitute, made out of refuse materials, ii 
to be despised." 

An article on Yorkshire, In a number of the 1 
mw«(erAeinew, gives a brief definition of Shoddy. Ita 

" Not the least important of the maon&ctu 
towns is Batley, the chief seat of tlhoi great I 
aiajih of England — Suourv. This is the famooB ]j 
capital, the tatter metropolis, whither every b 
Europe sends his cast-off gentility of motb-eaten o 
frowzy jackets, worn-out linen, oSTensire cotton, i 
old worsted stockings — this Is their last destin 
Reduced to filament and greasy pulp, by mighty b 
cylinders, the much-vexed fabrics re-enter life in j 
most brilliant forms — from solid pilot cloth to a 
mohair and glossiest tweed. Thus the tail-coat I 
jected by the Irish peasant — the gaberdine toofonl-f 
the Polish beggar — are turned again to shiny t 
re-appearing, it may be, ia the lustrous paletot of ■ 
sporting dandy, the delicate riding-habit of the I 
gravian belle, or the sad sleek garment of her confea 
Such, oh reader, is ' stoid'j \' " 

In the -woolten mB.^u?a»A'x» a.wsMK&Bt*J«.\| 



''IflSH! AlW vsMysuyrKD hi/bstakohj. 

' the raw iiia,terial is scattered as waste j but there 

« K nomber of " waste merchants " in different parti 

■ the country who buy np everythiag like wool, and 

md it to Lecda, Dewsbury, and Batley, to he made 

ito aboddy or mungo. Being mixed with some new 

(1, it ia spun into yarn, and made into broadcloth, 

pilot cloths, druggets, and coarse carpeting, 

reproduction of a woven fabric froia material 

lerly regarded as entirely waste and useless for 

purposes, is a striking illustration of the adaptive 

lUity of the present day. 

Bendes the woollen rags collected at home, others 

a imported. These are torn up hy machinery, and 

fibrous material entirely separated; it is then ^un 

[to "low numbers," and made into a coarse deseription 

F woollen cloth, used for baize, table-covers, &o. 

The rag-griiidei: takes the cloth, when thrown aside 

f the wearer, cuts it into particles, which he forcibly 

lare asunder, and thus re-models them into raw 

ttterial, to be again used by the £rst consamer. 

of such conaequenoe is this last process to the 

, that the sixteen rag-machiues in the town of 

alone are capable, in full work, of producing 

,605,760 lb. of raw material in a year ; or, upon the 

irerage of T lb. to the fleece, of adding to the annual 

of wool the fleeces of f)21,000 sheep. 

In a visit to the districte of Yorkshire you will 

discxiver that pilot cloth is shoddy ; that glossy 

beavers and silky-looking mohairs are shoddy ; that 

largely exported to the United 

shoddy ; that the soft, delicate c\cA\ia 'va. 

fee] BO comfortable, and iook 60 gcBJW&^ 
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are shoddy ; tbat the " fabric " of Talmas, BagUn^ 
and paletots, and of otlier garments in which fine 
gentlemen go to the Derby, or to tbe Koyal Academy 
Exhibition, or to the evening services in St. Paul's 
and Westminster Abbey, are shoddy. And if Ger- 
many sends us abundance of rags, we send to Germany 
enormous quantities of manufactured shoddy in retam. 
The best quality made at Batleyis worth 10s. a yardj 
tbe commonest not mora than 1a. 

The first use of shoddy appears to have taken place 
about tbe year 1813. It is uncertain who first produced 
rag-wool, or shoddy, but the presumption is in favour 
of Mr. Benjamin Law, Brigbousemay claim tbe merit 
of having had one or two of these rag-machines in worlc 
as soon perhaps as any place in Yorkshire, These 
machinea were intended, in the first instance, not for 
the purpose of producing shoddy, but to grind thrumbs, 
hard bits of worsted waste, and such-like stuff. It is 
an ascertained fact that rag-machines were in use in 
London prior to their being so in Yorkshire, and thai 
they were employed in making flocks from rags for 
saddlery and upholstery purposes. Probably the idea 
of grinding woollen raga was derived from the prac- 
tice of grinding linen and cotton rags for, or in th* 
manufacture of, paper. 

A very interesting history of the shoddy trade, hy 
Mr. Samuel Jubb, of the firm of Jubb & Son, Batley, 
furnishes some curious particulars respecting this now 
important manufacture, from which, by penuiaaion o( 
the author, I shall draw some information. 

The principal ps.vt ol a T3.5,-\Qw:b.uie is the swift.4 
revolving cylindev, aet VvtV Sig&-\ntiaaA. j' 
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imewhfit Hke dofdsg-platea. One of tliese swifts ci 
Siom tea to fourteen thousand teetb, according aa 
!oarse or fine ; the coarser-set awifts are used to 
Aai soft rags, viz., stockings, fionneb, carpets, &c., 
ito shoddy ; the fi&er-set ones, to tear cloth raga 
ito muTigo : tiieae Bwifta jiert'orm alx or seven hundred 
(Tolutiona per minute, and would travel, if i-uuning 
the ground In a straight line, at the rate of 
ighty or ninety miles per hour ; it ia, in fact, the 
Kpidity of the awift's motion which ia the primary 
mue of ita effectivenesa. The produce of a machine, 
brmerly, was small, being only about one-fourth of 
lis produce of one now ; whilst the work was not 
lone BO eiTectively, and the price of it was threefold 
rbat it is at the present time. Machines now en- 
id in grinding soft rags, produce four or five packs 
f shodcJy, and those engaged upon hard or cloth rags, 
ITO toLWO-and-a-half packs of mungo per day. The 
lachine when operating upou soft rags, particularly 
be lower descriptions, makes its presence felt, by 
kicking up a dust," which is hy no means pleasant to 
who are obliged to keep company with it. The 
occupation is not to be termed an unhealthy one j 
tliough, in the case of some few persons, it would 
appear to bave induced asthma; and the very nature 
.of the employment suggesta this to be the ailment 
it likely to arise from it. To the uninitiated. It 
inst be surprising to see the rags suddenly trans- 
led in fibrous wool ; and it is in this process of 
[ipinding that the apparent impossibility of making 
rags into new cloth vanisbes away ■. So 
w&o Mv otberwiae unable to iorm an i4«*JB 



tbe rag in tn be Tnetamorphoseil into cloth, cao, when 
it is assimilated to wool in ita form aad cotiditdoD, &t> 
once see the solution of the supposed difficulty. 

We proceod to furoisli Home calculations, made ia 
1868, respecting the qustntity of rag-wool thea bdug 
produced, together with the weight of rags required 
forthe same. According to these, it is computed that 
at that time there were fifty rag-machines in llu 
township, produciog yearly about 13,000,000 lb. 
weight of shoddy and mungo, the latter estimated at 
one-thii'd of the whole i this may be bo as regards ^im 
locality (Batley), but, taking an average of all tll4 
rt^-machines at work in the district, which includn 
Ossett, the proportion of mungo produced is probably 
iroia one-third to ooe-half the aggregate quautity. 
The following figures present the details of the calcti- _ 
latioDB : — 



4 p»ckB of rag 

201) pnckfl. 

6 days per woe 



I, daily a 



240 reduce ioto lbs. 
S400000 




net produce of rug-wool, 
add 2S per ceot. fur wnste of raga in 
griniXnft ami ■p\di«i^. 
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Lasamuig the foregoing table to be correct, it shows 

3l6 large qoantity of 7,764 tons of rags, oonverted 

mitallf in this township into rag-wool, the produce 

nng 12,960,000 lb., or 5,785 tons. In the caloula- 

0B& referred to, it was aaaumed, that ^ithia a, radius 

' four miles of Batley tbe qnantity of rag-wool 

rodnced is eqiaal to that at Batley itself ; and further- 

lore, that all the scattered places in the woollen 

niata, lying beyond the radius in question, pro- 

e equally with Batley, or one-third of the total 

nantity manufactured in the country. According to 

1 asaninption, there ia the enormona weight of 

1,840,000 lb., or 23,143 tons of rags worked up 

esriy, in the shoddy centre and districts of the 

mgdoro, yielding 38,880,000 lb., or 17,357 tons of 

Ig-iTOoL Calculating the value of this material, 

hoddy at an average of id., and mnngo likewise at 

. per lb., and reckoning tie latter staple to conati- 

<e a third part of the whole, we find the entire 

uitity to amount to upwards of three-quarters of a 

Uitmofmoney; the items of the account stand thus : — 

26,920,000 lb. of shoddy, a-t id. per lb. £432,000 
12,960,000 lb. of mnngo, at Bd. per lli. 32^,000 

Total ,, .. £756,000 

is Bum may be deemed expressive of the utility of 

t great rag and shoddy laboratory ; the greater part 

it represents what has been paid for labour, the 

ne of the uncollected rag being less than half its 

nal cost. We see, in the case before us, the principles 

of economj forcibljr and pleasingly iHuBtt&tei to "eTWi- 

aad msteria/H regarded at one tim« aa liiaoifcp 

x3 



I 



■woi'tlilesa, converted, by tlie improving procossea of 
manual labour and machinery, into valuable elements 
of textile manuCioturea. The seams, or refuse cl' 
ragB, are used, after lying to rot, for the purpose of 
manuring arable land, jiartlcularly the hop-grounds of 
Kent and adjacent counties ; and are also made into 
fiook partially, for bedding and stuffing uses ; tbey 
are, moreover — which seems strange indeed — manufac- 
tured into a chemical subatance, viz., pnissiate of 
potash, a valuable agent in dyeing. Shoddy dust, loo, 
vhich is the dirt emitted from rags and shoddy in 
their processes, is useful ia tillage, in like manner nitli 
the waste which falls under scribbliug-engines ; the 
latter is saturated with oil, in which consists mainly 
the fertilizing property. "Waste is of more value than 
dust, even for farming purposes, the former having 
been generally about double the piice of the latter; 
but dust has of late increased in value, ao as to ba 
well-nigh equal to waste, A large quantity of these 
materials is anunally sent from Yorkshire into Kenl^ 
and ether counties, to fertilize the soil. HeceuUy, a 
plan has been hit upon of expressing the oil from the 
greasy waste ; the oil ao expressed, however, is thic^ 
dark coloured, and rather disagreeable in smell ; still, 
no doubt, the result, practically, is a benefit to the 
community. Shoddy dust is useful in other respects 
than for maanre ; it is now even carefully preserved ^ I 
in separate colours, and applied in the manufacture of ; 
flock paper-hangings, which are the best description 
of this article. Not a single thing belongiug to the rag 
and shoddy ajstem ia \B.\.Mfc\ft?a, ot mscVies ■, there are 
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rooiu, or diefigiire the taiKkcape ; all — good, bad, and J 
indiffereDt — pass on, and are beneficially appro- 
priated. 

Tu addition to tLe specified quantity of Lome-made 1 
rag-wool, there is a large importation of foreign 
constantly going on ; the weight of shoddy and mi 
imported is estimated roughly to amount to 10,000 ' 
tons yearly ; probably three-fourtba of tliis arrives a 
the port of Hull, and nearly the whole finds its way 
into the immediate locality of Batley, Leeds, Jic. 
11 ^SbeS6 imports are supplied by tho Continent of 
3Elir^)6, and almost entirely, or at least the great 
iwlk, by Germany and Denmark : in the latter 
mtry, manufactories for the production of rag- 
itA have eicisted for a length of time, a period 
ioll thirty years, and the Danes have long beeo 
ted for their excellent qualities thereof. Tbemann- 
3 of this commodity d:i the Continotit has, like 
wn, increased gradually and largely, and has 
spread itself over a wide apace of territory — a 
embracing several Governments, by whom it is ' 
JMtered and encouraged. At Berlin there is a number 
mannfactories of rag-wool, several of which have 
established by enterprising Dewabmy and Batley 
lie : these factories produce both shoddy and 
and appear to be successful nndertakings. 
principal reason why our countrymen prosecute 
bnsioesa at Berlin and other places in Prussia, is, 

that Government levies a heavy duty on 
irtation of rags, and permits shoddy to go out free, 
affording &ciJities for an export trade uim% 
extended to rags, 
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France, Belgium, Switzerlaud, Norway, Swej 
Austria, and Hollaad, are the other parts of the CoB 
nent, not previously named, which contribute a portico 
to our imports of rag-wool. France, though poBSQBsiiig 
a vast population, has hitLerto supplied thia country 
witU only an inconsiderable quantity of rag-wool ; the 
French have done little themselves to raise a supply, 
a&d the efforts of our countrymen to do so, oD 
Erencb soil, have been, apparently, not very succoss- 
fuL As to raga, we have not been able to import any 
from France, on account of their having been prO' 
hibited as an article of export ; bat according to tJie 
Treaty of Commerce, lately concluded between France 
and England, the former Las engaged to remove Qki 
prohyjition, but reserves the privilege of imposing A 
heavy duty on rags shipped tLence to this coantry. 
The amount of duty has not been fixed yet, we believe 
but there are fears, on our part, that it will be such aa 
to preclude either paper or woollen raga being brought 
over, to any material extent. It is interesting to note 
that our German neighbours applied themselves to 
the rag and shoddy business, so soon after its iuittatitm 
in this country. 

There is, we have reason to believe, very little 
shoddy or mungo used in the manuiactiire of cloth on 
the Continent ; thus the staple of rag-wool, produced 
in. foreign parts, like those of the important staples 

' cotton, wool, flax, iSic, oliiefiy converges to oUS 






, the " workshop of the world." 



rag-wool was subject to an import duty of a 1 
penny per pound -ay to t\i6 -sbm 1844, when it -4 
aboliehed. 
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Snperadded to tlie home-made and foreign rag-wool, 

the quantity of extracted wool wliioh is now being 

!«daced. "Extracting" is a new feature in tbe ahoddy 

and one of an iugenioua and economical 

liaracter. A few years, perhaps not more than five or 

X, have elapsed anee the discovery of the process, 

'faich consists in extracting or separating the woollen. 

from fabrics composed of cotton warp, and 

'onted or woollen weft. The principle of the pro- 

M3 is to destroy the cotton chemically, aad at the 

tme time to leave the woollen uninjured; and this 

»y be said to he literally accomplished. The raw 

mterials used or operated upon in the manufacture 

tor ptodnction of extract, are the tabs of stuS* goods, in 

varieties of worsted, alpaca, and mohair makes; 

cast-ofE' dresses, or garments of tbe same materials j 

caqieta, die, all union make. These materials 

9 of little value in themaelves, but when subjected 

ekill and labour, yield a staple of wool or woollen 

fibtv itdapted to, and valuable in, the manufacture 

of certain descriptions of cloth. There has been s 

prtjodice against the use of extracts, on the part of 

manufacturers generally hereabouts, and probably 

elsewhere too, thus preventing a more extensive ap- 

ptioatioa of the article at home ; a prejudice, we said, 

Ibnt we think this hardly a iair way of putting the 

•nght, perhaps, rather to have stated there 

JiFevalent, and probably, therefore, a pretty correct 

that "exti-act"' does not possess good felting 

properties, and that in consequence it has not found 

&Toar with the manufacturers in sucV a 4e^w 

wgald. For some puTpoaesi fee 
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or supposed lack of felting property lu "extro^^H 
is no drawback, but rather an encouragement t»^^| 
use, because it is mixed up with materials wU^^H 
require to be temjiered by something less keen in ^^H 
milling process ; the broad faot is, that " extra^^^| 
though excellent in its way, is not generally applic^^^l 
in the shoddy manufacture, in like manner 'W^^H 
shoddy and muugo. It would appear that foreigffl^^l 
have found out the adaptabilitjof "extract" better tl^^B 
■we have, for the greater part of what is producedj^^| 
exported chiefly to the Continent. America, bowe^^^| 
is a respectable customer in thia line. ^^H 

It is not possible to furnifih an estimate of the t^^H 
weight of this new species of wool now being prepa^^H 
for the market periodically ; the factories engagect^^H 
this businesa are located in various parts of the couirl^^| 
particularly southwards, and so far it has not conc^^H 
trated itself conspicuously at any given place; we tld^^H 
it probable, however, that the largest quantity^^H 
extract produced in any town or city is in ]Joni^^^| 
There is a mill at Batley busily engaged in the trl^^H 
which prepares, we understand, something like 10,C|^^| 
lb. of the wool weekly. The principle of extract^^f 
Las been only successfully applied hitherto, we belit^^H 
to rags containing a fibre of length and strength, BO^^H 
speak, viz., a combed wool and worsted-made fil^^H 
There can be no doubt that fine union cloth ragsht^^H 
been submitted to the process ; but as no wool of ^^H 
kind which would result, if the operation answei^^H 
has appeared in the market, it may be concluded tha ll 
pi'inciple has not been, ^ovtad a>;!^Ucahle to that de- 
1 of K^ J it AB, \umeNw, *. &»a&«K«^MaB. S«» 



extract the woollen portion from union clothB, if tbe 
purpose can be effected without impniriiig the 
3 of the fibre, and this because there is I 
qiiantity of union cloth rags to he collected, of little 
■worth now, but which would immediately heoome a 
Bource of wealth, in the event of the Buccess&l appU- 
n of the extracting process to them. 
The ahoddy and rag merchants fall, continues 
btf. Jubb, now under review ; they form an im- 
portant body, both as regards the number of 

, and the extent of their transactiona. 
metly, tag-dealing waa not a distinct 
neither was the dealing in shoddy : it 

ctice of the manufacturers in this locality to buy 
Bud Bort the rags they required, and to grind them 
into shoddy also ; but in course of time (say about 
tbirty years ago) there arose a class of tradesmen 
*ho made it their hiisinesa to supply manufacturers 
(chiefly ont of the town), particularly those in the 
localities of Halifax and Hiiddersfield, with shoddies, 
which were then coming into use rather extensively 
in those districts : from that time to the present, 
shoddy dealers Lave multiplied in number, and in- 
I in importance, extending their empire both 
at home and abroad. They now supply the manu- 
i this neighbourhood with a greater pro- 
rtion of what these use than was the case formerly, 
vhilst their operations, in relation to the outside 
tiboddy districts, are on a greatly enlarged scale. 
These shoddy dealers probably set out with the 
notion that tiey could assort on their owu -pTft^^w* 
&<iag nga required for the ahoddv (exdnKw^ ^ 



I 

I 

I 



Zli yriStS JLRD USDKTBLOHHJ SVBSTAIffln. ^^| 

foreign) which, they could dispose of; but presea^H 
their trade iiicreaaed beyond their capacity to d^^| 
hence aroso the class of " rog-dealere," or "^^| 
sorters," whose business is that of preparing ^^M 
for the cloth luanafacturerB and the shoddy de^^H 
From the date of their origin to the present, the ^^M 
Bortei's liave steadily increased, aiid since the >I^^| 
ducUon of mungo, in a greater ratio than, beforq^^f 
that now rag-warehouses present themselvea in s^^| 
part of the town. It is computed that upward^^l 
raghty firms and individoal tradesmen are engage^^f 
the preparation and sale of rags, shoddy, and mung^^f 
the township of Batley ; they are estimated to en^^H 
npwards of 600 hands, viz. : — GOO pickers (fema^^| 
40 foremen oyer them, 80 rag-grindera, and 10^^^| 
tiers. It is presumed the total number of rag-grin^^f 
wiU not be less than 130, oi' which we hare alla(^H 
SO to the shoddy dealers, the other 50 we tak^^| 
connected with the cloth manufacturers, who sin^H 
themselves partially with shoddy and mungo froiaj^H 
rags. The principle of the subdivision of labon^^l 
being applied more and more every day. Itag-Boi^^| 
is quite a different afiair to what it was a few 7<^^| 
ago ; the rags are now classified into such a vaiiel^^l 
colours and qualities that they yield a great nuB^^| 
of distinct sorts — mixed softs, it is said, being assoi^^l 
by some dealers into upwards of twenty diSb^^^ 
kinds : this method is highly conducive to the co^^| 
nience of the clothier, as it enables him all the be^^l 
to hit ofT exactly the colours and qualities required ill 
his goods. Wliat ave termei »& i™.^, vraih. as stock- 
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iiccoi'iUiig to the teuoc of th« preceding calculations ] 
but muugo fiom dotJi rags eitber is. ov appears to be, 
tjiet buoomiug a more importaiit article than, ehoddy : 
it is wore progreBsive, insinuating itself into tku very 
■eats of the line cloth manufacture. Mungo has 
rapidly increased in use in the fancy iind fine cloth 
districts of Yorkshire within the last few years, so 
tbat the production and sale of this valuEible staple is 
an iuiportaut and interesting hranch of trade. The 
utility of iQungo, or fine ground clotb, in the manu- 
&(!tun of woollea goods, was discovered about the year 
I 1834, before which time the raw materia! v/aa almoHt 
t thiovn away as useless, suffered to rot for tillage, or, 
it, used for flock. Mungo waa first brought 
i Batley, and soon became appreciated as a 
1 auxiliary to the local trade. The discovery of 
> forms a remarkable era in the history of the 
y manufacture, and has led to the moiit beaefidol 
jquences to the trade of the district. Mungo now 
titutes the principal raw material which enters 
mpnsition of the goods made here (wool 
ipted), and occupies a leading position as a conati- 
i of pilots, which are the staple cloth produced, 
it is also used in a variety of goods. The name 
e article in question, viz., " mungo," may appear 
y odd one to persons not accustomed to it, for 
;h the term is understood in the trade, it appears 
Y unmeaning, and to have no necessary or natural 
J with the commodity designated. The origin of 
IS said to be this — one of the dealers 
e newly-discovered material waa ^uaVm^ t\ve ^alui 
^wim doubts were exgreaaei. as "«» 
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its tikelibooil to sell, to w^Lich the possessor rej>lieil, 
with emphasis, "It tnun go," meaning it must go. 
MuDgo is largely produced on the continent of Europe; 
some of the makes or qualities, sent out by certain 
parties, are excellent, both as regnrda colour, condition, 
evenness of fibre, and general chaittcter. These 
makes are superior to the run of the qualities got up 
in this country, and are evidently the result of skill 
and painstaking labour. A considerable, if not the 
chief portion of the imported mungo is sold by 
auction to the manufacturers and dealers, novr; 
Dewsbury, but iintil lately at the Dewahuty 
Eatley stations on the London and North-Wt 
line of railway. ^lungo rags are derived from » ' 
range of places — London, the provincial towns of . 
land, from Scotland, Ireknd, many parts of El 
America, and Australia. America has, of late, 
tributed this commodity Bomewiiat largely to 
supply of tbe market here ; the mungo rags th( 
are in the highest esteem with buyers, and 
preferred to tbo e f m L nl n which in a geM 
way may be said t tan I n xt to American in 
of value. Lond n f h by far tbe largest qi 
tity, not only on a nt f t vast population, 
because it is the p t to li h country colle 
converge, within a tan ad us. Mungo rag is eil 
old or new, — tbe old being such cloth as has been 
into garments and worn ; the new, tailors' shreds oi 
pioga from new cloth. It is the general practice, 
especially in London, to keep the two sorts distinct; 
the new, though a BvaeWeT Ta^ttiMtUie ohL, is of mora 
value in the market \i7 lOoovit \\d. -^x^-\'^to*^ 
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inago rag is cut from coats, yesta, trowaers, caps, Jic, 
rfaidi, before parsing tlie shears or being Beameil, are 
med "water-flock." The women in London employed 
1 this operation of seaming are very exjierfc at thei 
rork, Mungo fluctuates in value to a greater extent 
h&n shoddy; the rag, now at a high price, is about | 
jui^fold what it was at one period, in the early daja 
f its history ; the price of London mungo rag (old) 
bea was ^9 or .£10 per ton, whereas at preeont it is 
bout £58 per ton ; in the interval, the intermediate 
irices have heeu touched ; the highest value this 
rticle has ever i-eached is £i2 or £iS per ton. The 
jreat permanent increase in the value of mungo-i'ag, 
nd the brisk and extensive demand for it, sufficiently 
ttest the esteem in which it is held. The soorces 
a wiiich soft rags are derived are substantially the 
me aa those from which mungo rags are received. 
MidoD is the great entrepot for soft rags j but it 
DSt be noted that America, whilst contributing freely 
Bongo-rag, sends us little, if any, of the soft bind. 
t is presumable that the whole civilized world is 
, either directly or indirectly, iu supplying 
tuB country with linen and woollen rags, or the 
jduceof the latter; if not now, such will, no doubt, 
I the case shortly, for the field of operation in this 
speot is apjiarently ever enlarging, Locdot 
« market with mixed softs, stockings, white fl 
a,&, carpets, &c., in addition to the large quantity ol 
my cuttings produced there, viz., sei^e, fiannel, and 
loth olippinga of various colours and qualities ; thes 
lonetitute a vaJuabJe part of the rag co\\eftt\o^,^iwi 
}Wf aoand, and of good colour and quaWty. 



31 S WASTE AND 

aends her stockings and mixed rags ; Ireland, her 
whites ; Germany, her knitted stookinga, in grey and 
white, and also what are termed " nons ;" Austria 
and Italy aleo swell the general stock, by their q^DotiH| 
of soft and mimgo rags ; Turkey and lluasia also^^H 
nish low coarse softs. ^^H 

We shall now refer to the shoddy ealea by pi^^H 
auction, which have taken root as an institatis^^^| 
conneotion with the shnddy trade : these were ^^^| 
mencod some eight or ten years ago systetnatt^^^H 
and have been continued with commendable reguli^^^| 
The sales had been held from the first at the Q^^| 
bury and Batley Railway stations, ciiiedy at the li^^H 
until recently, and they are now conducted at O^^H 
bnry, on the premises of the respective auctioi^^^| 
rooma being assigned properly adapted to the P^tT^^^^I 
this method is, in some respects, au iitiprorement 4^^H 
the previous plan, being, at any rate, conducive to^^H 
physical comfort of buyer and seller. There ar6 4^^H 
ally two sales per week, which fire conducted A^^^| 
nately. on different days, by the two auctioi^^H 
through whose hands the bulk of shoddy and mt^^H 
Bold publicly passes. The quantity &lting noder^^H 
hammer weekly may be fairjy estimated at 60,O0^^^| 
70,0001b., compridng a range of all qualities ^^H 
colours, varying in price from under one penn^^^f 
upwards of one shilling per pound ; in addition, ^(^^H 
hair, waste, and rags are sold. These sales I^^| 
attained considerable importance, and are attendeJ^^H 
parties interested from all the manufacturing diat^^^| 
around. {^^| 

It, mas- w% > raiVHtBK^^^^j^^j^B 



lotice of the trade, and of one of tlieee shoddy Bales at I 
e railway Btation, by a gentleraan — a mere obeerver, ■ 
■whioh appeared lu a local papor, ehowiog, as it doea, I 
ihe impressioDS made upon hia mind ijy the active and I 
ived Bcece before him. The article is headed " The 1 
itleyi^g and Shoddy Salea," and ruas thus ; — 
"We knownotwho first discovered thatwoollen rags, J 
fpulled to pieces, ground, and then mixed with wool, i 
rsmld greatly reduce the coat of the lower kinda of fl 
cdlen tahnos. the name oi' the scheming genius I 
rho originated the happy idea may, perhaps, never 
i BatiBfaotorily settled, and, therefore, never receive 
le ffune to which it is entitled ; but the results of the 
liscovery are highly important, and are among the 
mderftd developments of modem industry. 
HHiether Batley can jnatly claim the honour of having 
I birth to the pioneer of the great ' rag and 
Jioddy ' trade we have never heen able to ascertain, 
Imt it is certain that Batley had taken the lead in it, 
i now completely distanced all competitors. 
ertain difficulties with which Dewshury had to 
Kitend, in regard to railway arrangements, have 
iat&y contributed to this result, and Batley is now 
uqneEtionably the head -quarters of the shoddy trade. 
What the cotton trade has been to the towns of 
Lancashire, the rag trade has been to Batley — a source 
if wealth and remunerative employment. Between 
wenty and thirty years ago, Batley was a considemble 
Filiate ; but certainly insiguificant in oompariHon with 
iriiat it is at present. So recently as 1841, the popu- 
lation was only about 7,000 : in 1,857, itWAmiteBSftft. 
9lS,000; a. rate ofincreaBe not oSten 'Jn.toeaaRi. ia. 
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Engliah towns. Instead of a dull,jog-trot v 
have a busy, enterprising town. Lai^ milla and V 
houses liave sprung ui> with extraordinary i 
new streets of dwelling-houses have kept pa 
them, and other improve raents, which we n 
now enmueEate, have Bucceeded, until Batley, at this 
moment, possesses almost all the characteristics of an 
iportant manufacturing town. For this prosperity it 
indebted to the rag and shoddy trade — such, vivtne 
there in ' old clothes,' About a dozen years ago, 
the extensive demand for woollen rags, and the great 
exgKiise and incouvenieace of purchasing them in 
London, Hull, and other towns, led to the establish- 
ment of public auction sales at Dewsbury, liatley, and, 
we believe, Thomhill Lees. But owing to the difficulty 
of getting the goods to Dewsbury, in consequence of 
some arrangements between the two railway companiei, 
whose lines are near that town, Batley, dui'ing the last 
six or seven years, has been selected as the depflt for 
rags and shoddy, and there we have now regular sain 
on a precisely similar plan to the London colonial wool 
sales. At the commencement, the number of bales 
offered was not very large, nor was the attendance of 
buyers numerous ; htit the advantages of the plan were 
soon appreciated by all concerned, and now, hundreds 
of bales, amounting in value to many thousand poundsi 
flje offered for public competition every week. Mr, 
Cullingworth, Mr. Pearson, aud Mr. Rydill, of Deira- 
bury, are the auctioneers, who so arrange the days of 
aale as not to interfere with each other's sales. Ee- 
cently we resolvei to gcati^^ hot cu.rioaity by atteud- 
■vretoh the pvoceiedin^ *iii- a«i Bms&.»!«.&i|i 
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Mey statioD, we were struck wicii tlie vast quantity 
raga, shoddj, and oiuugo, beajied ufi ou every hand. 
hxge goods warehouse and a long shed were both 
lod with heavy bales, A considerable number of 
ailway trucks were piled up with them, and a. great 
lumber were also 'stacked' on the groaod. and 
lovered with tarpaulin, evidencing the great extent of 
ht trade. We were informed that the great bulk of 
be ragB were from the Contiueat, being brought 
torn Berlin, Rotterdam, and other Coutineotal dep&ts, 
tj way of Hull. After a hasty glance at the shoddy 
Core^ our attention was first arrested by two foreigners 
Germans), who wore busy inspecting the bales in- 
ttoded for the day's sale. These, we were informed, 
rere persons who had made consignments of rags, 
kc., and who were come to look after their disposal. 
Several men, in long check pinafores, completely en- 
^oping the body and reaching to the heels, were 
onnging carelessly about, as though the result of the 
Bale were to them a matter of perfect indifference. 
While the intending sell era and buyers were anxiously 
speculating on the amount of profit to be realized 
from these large somewhat dirty-looking bales, and 
visions of filthy rags being transmitted into shining 
gold rose up before them, the [tinafored gentlemen 
were evidently at their ease, their thoughts scarcely 
belonging to the scene before them. They were accus- 
tomed to it, and a bog of shoddy had no peculiar 
charms. It 

A bag of Bboddj wb.e ta tbenT. 
And :t was notliiDg more. 

with one or t-wo ol t\iem,Vo«e'«et, i 
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were much ])leaset! with tlieii' slirewducBS and i^^H 
ligence. lu marked conlra.st with the indifiereiK^^H 
these men was the interest tnanifeated by inteM^^I 
jiurchaserEL, who were scattered about singly aq^^H 
small groups. Some were seated on. the balea Q<^^H 
groucd, others were perched alot^ on. the b^^^H 
truck ; and as the; thmst their hands into tlie II^^H 
bringing out some extraordinary good or some SS|^^H 
iogly bad sample, a note was made iu the '^^'iiv^^l 
or note-book, to guide them in the coming B&le;^^H 
the self-complacent smile told plainly, eooi^^ ^^^^| 
irhite they were not to be done, they were quite ^^^| 
to seize auy good bargain that might offer j^^H 
Although scarcely a word was spoken, it w«a ei^^^| 
enough that they knew a good deal more thai^^H 
catalogues told them about the rag^, &o., before tl^^| 
and that such knowledge would be fully ex«D^^^| 
during the sale. There were from fifty to sixty ol^^^l 
class present. They were chiefly plainly-dresaed |^^H 
manifestly having iio time or inclination to Btodj^^H 
latest fashions j but they were a shrewd-looking, ^^^H 
headed lot : and the success which has rewarded I^^H 
exertions in their peculiar trade, shows them t^^| 
of the trite English staiuji of tradesmen. Phua ^^H 
homely aa was their exterior, they were ready to^^H 
down sums of money which would aatoniab u^^^| 
accustomed to associato wealth with fine do^^H 
Those somewhat dusty and greasy coats beloDga|^^| 
men of substance, and who, had you tcaoe4 tiV^^| 
home, you would have seen, prided themselves, Iilce<'^ 
Dogberry, on ' W^vug ft-jev^^^nvn^ taBdaome about 
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Dea of small capita], aud their present ]>03iti 
kjoeIj owiug to their indomitable Saxon iiiduatry and 
mnsvenace. Ju the early sti^aof the lug and 
luMidy trade, the calling of ix rag - merchant was 
»Fcely conaidei'ed ' respectable,' aud men of capital 
Did ' standing' held aloof. This lei't it in the hands 
F the amall uapitaliata, and well did they uee their 
►portunity. Now, we are infbrined, tiie pcofits are not 
a large as they were, there being mot'e oorapetition, 
ud the mysteries of the budiuesa having become more 
•nenlly kaawn. About the time auoounced for the 
onniencuinent of the sale, Mr. Culling worth, the 
nottooeer, accompanied by his assistants, drove up, 
ad then making hiii way to the lot intended to be 
iAd&Kt, he mounted upon the bale and stated what 
be lot ■w&a, referring purchasers to their catalogues. 
L circle of spirited bidders was soon formed around 
im, and ill n short time — between two and three 
lODra— there were sold foui'teen tons of ragH^ ibc, and 
t hundred bales ut' muQgo. The sale was con- 
ed in the most ovderly manner. No time was 
FOBtedi and the only disturbance experienced arose 
1 the shouting of railway trucks, some of them 
Q with huge blocks of stone, upon the sole-ground. 
1 times was the company disturbed by the cry, 
I the waggons,' and immediately an engine and 
a thundering past told jtretty plainly the warning 
1 been &r from unnecoasary, We thought the 
tctke of shunting waggons ou the sale -ground, 
nng sale hours, a rather dangerous ol 
idents have ever occurred — so, at lewA., -we -weisftj 
ibnaed — we suppose people are tecoiwa\ei ^^^£ 
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Having disposed in the main of the aubjefl 
rags and slinddy, as raw materials in the shoddy 4 
manufacture, we must cow devote attention I 
manufacture itself, and give, at least, a general o 
of its clmracter and economy, and tliough aonte d 
details may be conaideted dry, it 18 hoped thai 
exposition, aa a 'whole, will not be unintere 
Various are the descriptions of cloths produc 
wide their range of valae : they are sold in all n 
consumed in all countriea, and serve aUke to I 
royalty and to clothe the crouching slavR The 1 
cipal article in plain, mixed, and fancy styles, isA 
cloth. Flushings, druggets, and paddin 
goods chiefly pi-oduced ia the early period of the tfl 
A cloth which may be classed under tlie head of 
flushings or low duffels, and popularly known by the 
name of " short-ends," -was largely made for a series 
of years, but ceased to be required abont twenty years 
ago, at least in the same order of arrangement : a cloth 
caUed calmuclts, of a simiiar kind as near as may be', 
lias, it would appear, replaced " short-euds," but in a 
diminishing ratio. Short-euds were sold to the mer- 
chants, principally those of Leeds, in the grey raised 
(not balk) state, and charged by the pound. These 
goods were for the Contineutal market, and were dyed 
and finished by the merchant before being despatched 
thither. As is commonly the case with any description 
of cloth which nms out, as it ia termed, bo with this 
of " short-ends," the quality and excellence were de- 
pressed lower and lower, until the " ehort-ends " of the 
period of their extmctioTi a^i widfe. -wtie-^w^ inferior 
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FInshiugs, wtijch are a lieavy, coarse, well-raised 
clotti, were formevlyniucli in request, foi-ming, iafact, 
leading article in the trade ; they have very little finish 
ou them, and probably pUot cloth, which is much 
tieater, has snperseded them in a material degi 
Flushings have been princijially taken in blue and 
ilrab, and ia substaccQ varying from 1^ to 31b. the 
yard, 54 inches wide ; [irice from about Is. Gd. to 5*. 
or Cs. per yard. This class of goods is still made, but 
uot largely, exce]>t occasionally lor her Majesty's navy, 
-wliich, especially in war times, requires heavy supplies 
io a good quality. 

Druggets were a mixed unraised cloth, and fi-e- 
queutly plaided, of which a considerable quantity v/aa 
manufactured in various qualities and widths, from 
^bont Is. Gd. to 3*. or 4s. pev yard. This olotli was 
i^iefly made at Batley Carr, where a little continues 
) be produced. Its principal use has been fur low 
urpeting, and to cover and underlie, for the sake of 
protection, carpets of a superior description. Drug- 
geta were mainly confined to the home market, the 
giieateat number being sent to Ijoudon, many to Man- 
cEiester, and some to Ireland and Scotland. It xa 
difficult to say why this class of cloth, with which 
pEiddjng cloth may be identified, has fallen off so much 
a the demand, unless it be that felt cloth lias super- 
sded its ase. Dnigget cloth (a great deal of it at 
least) was of a low character, and could not well be 
! lower, so that either felt cloth or some other, 
probably a more suitable one, has been substituted. 
Bed and crimson paddings (untMaai ■giw^ri^eft. 
quantity oo\i.temYOtM««^i^ 
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witli dru^et clotli, and for much the bi 
though B greater proportion would be used of t 
former than of the latter, for stuffing' and stifl 
coat collars, &c. ; aad it is Hkely that padding «lotl| 
thoBo showy colours was iiaed for table-covers, pril 
and unprinted, aud other drapery. Paddiog^, ] 
druggets, were made ia various widths, — 
to twelve quarters broad : in point of charBoter | 
value, paddings were the better article of tfa« t 
Olive paddiog cloth must not be omitted, being a 1 
article formerly made to some extent, and usdd cfaif 
for atuffiug coat collars, ifec. The niarketa for p 
were identical with those for drugget doth, 
regards a very low Hpeciea of narrow red cloth, i 
has been aud continues to be produced in the y 
of Hudderstield and Hal i tax, and which is 
exported. 

Shoddy goods of a different stamp to each t 
and varyiDg materially either in quality, make, W' 
colour, finish, or some other pi-operty, have been fl 
time to time introduced to the market, so that qtri 
iJHt of the names of the several cloths may bo u 
out. It is almost impossible to give them all, 1 
more prominent are as follows : — 

Flushings, dniggets, paddings, duffels, 
ends — calmucka, Irish frieze cloth, Witneys, 
hairs, pilots. Tweeds, Petershams, Stronds, 
list cloths, army goods, reversiblea, liuings, vel 
seal-skins, coloured blankets, union and 
cloths, Canadian cloths, Cheviots. 

Even the greasy cotton -waLte ■mtk ^Ivich. enp 
wij>e their machineTy enUtmto\,\ioTO«!wmA*& ti 
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fl^BiUities of shoddy. But tbere are voollon i&gs that 

« not good euongh for shoddy, and these are used, 
we have neen, as mannre for the hops ta Kent, 
I get shoddy in our heer as well as in i 
faoadoloth. Two lb. and a half of dry woollen rags, 
PB are told, are e<\aai to 100 !b. of farm-yard manure, 
ir 15 lb, of liquid hlood, when ap|)lied to land. 

The flocks made at tlve ''ruaiiig ^g" fi'oui pilot 
doth ID the wet et&te are cleaned and dyed, aud used 
B the nmnufacture of certain yaiiia. These flocks 
■l*e also used for stufBag uiuttresses, seamen's bedding, 
Xjniinon articles of furniture. There is still, how- 
some "mill waste" which cannot he worked op 
I for shoddy, namely, that portion of the wool 
B whicii is so aatarated with oil and grease, thab 
9 fiitly matter is heavier than the wool. This is 
aaU«d "creaab," and forms a very valuahle manure. 

. prooeaa is now in operation at the Kjnghole 
"woollen mills, near Dumfries, hy which the hitherto 
J water of the washing-houses is converted into 
V^oable commercial material. By means of mechani- 
i appliances and ohemical action, the refuse formerly 
KBed into the river Nith, to the injury of the 
Jtnon, is made to produce stearine, which forms tha 
ksBis (^ composite candles, as well as, a cake manure 
hat sells at 40^. per ton. 

Teal's j>atent for recovering the fet from waste soap 
kpiors IB chiefly aiiplicable to wool-i^courers' soap- 
raobe, and is conducted iu the foUowi 

The fluid, as obtained from the wool 
BS into large tanks, where it is \iea,'^fc4 sism^ -^^ 
tt^aiic acid, which caoaes the fet to ae^iBSfc ^^tm*. 
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the Boap and rise to tlie sarface, cavr^tng with il 
the iupuritiea removed from the wooL The i 
solid product, after separatiou from the watexj 
according to Professor Andei-aon, subjected to ] 
sure in powerful Bramah presses, when the oiU 
grease is expressed, aud a dark-brown cake, still d 
tainiiig some oil, along with small quantities 
fibre and other impurities, is left. 

This refuse substance, which contains about 71 j 
cent of organic mattei- and 3 per cent, i 
Halts, is Bold for manure. Glue-makers' refuse ] 
long been employed as a fertilizer in the viciniq 
tan and glue works, and with g 
applied to any kind of crop, as from its patvidita 
acts rapidly. It is worth about 3Gs. p 

Poake, a name among fellmongers for the colleo 
waste arising in the preparation of skins, which o 
sists of lime, oil, and hair, in various proportion! 
also bought for manure. 

Wool, ground very fine and dyed, is now t 
sively uited in the manufacture of fiock-paper 1 
ings. The wool that comes olT the sheep-skina, a 
soaking in the lime-water of the tan-pits, I 
when washed, at Zd. to 5^. the pound. We import 
in 1861, 8,000 tons of woollen rags, valued i 
£250,QOO; and flocks and flock for paper-stainers to N 
extent of 6,195 cwt., of the further value of £1 l,2i 

In the carpet manufactories, the waste from I 
carpet looms is used for stuffing mattresses, . 
another portion of the waste from the looms i 
winder-wheela is need for ma.klaf^ ijruaaiate of pots 
and the general mi\l-wa.ate iot msii-ate. 
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B There are many light articles of ladies' dress, sttoli I 
mta balzarines, orleaDP, cahurgH, alpacas, &c., which are 
[ Ibrmed by an admixture nf a warp of cotton with a 

■ '»reft of worsted, or of luolinir, aljiaca, &c. Now, after 
ktibesa are wova out or thrown aside, they are coni- 
■barattvely Taliielesa, from the mixture of the two 
Babstanceti, hut, by a chemical process, which hua 
Bteen already alluded to, the cotton ia now destroyed, 
^Knd the wool, the most valualile substance of the two, 
Heoovered for future use in mahing wooUeu cloth. 

H FftBsing' from the use of old woollen rags, on which, 
Hrom ita present tmportauce, I have dwelt at sorae 
Bsngth, I now come to the application of a former 
Kraste substance which has grown into importance, 

■ COPEOLTTES. 

CorROLiTES arc the exnviie of extinct animals, but in 
the commercial meaning the name also includes bonen, . 
-.teeth, and other fossil relics of animals. Containiug | 
fcuuch phosphate of lime, they are used for making 
fenperphosphfttes. When ground to powder in a mill, 
ntad acted on by sulphuric acid, a paii of the ]>hos- 
nthorio acid is liberated, and a more soluble compound 
Hibtained. But little is known on this subject, and no 
BifiQgtheued detaUs have yet been published that we 
Bare aware of. It is chiefly in the counties of Cam- 
■Itridge and Suffolk that coprolite is obtained. The 
Hbllowing particulai's relate chieHy to Suffolk copro- 
Bites. 

■ It is supposed that part of soitfe-eaftt ^mSofe. tma 



the monsters of the deep, and tliat their argsuic 
remaiiiE have been buried up by some great oobtdI* 
sion of nature, most probably at the time of tit 
Deluge. At the distance of ten miles from the present 
boundaiy of the sea, we £nd parts of land animals ami 
vegetable rem-jine ; but what more liliely than tJuA 
the beaata of the forest should have preferred At 
margin of the water? — their bones, with ti-ees, fivi^ 
and seeds, all hafing been washed into the sea. TbaK 
it was once the sea is sufficiently proved by the shdl^ 
and the great quantity of cemeat-stone we find, of 
exactly the same description dredged for on the couL 
A still more convincing proof is the imEoenae quaati^ 
of barnacles ; in Eomc knots each barnacle is as lai^ 
as a walnut. Copi'olite ia a species of fosailined gnaito^ 
moat probably of the saiu-ian, whale, shark, and other i 
large animals. It looks like dark oblong pebble^ 
rounded and polished by tlio water ; they are yny 
brittle, and the interior is dullish brown, eligtitijr 
tinged with yellow, but they emit no smell. Some tt 
them contain small teet.b and bones, which show tint 
they belong to some carnivorous animal — bone« hbA' 
vegetable remains being comparatively rare. Copro^ 
litea were first discovered in a part of Siiffiilfc 
about the year 184G. A celebrated artificial mfuram 
manufacturer was walking with a gentleman m 1 
Bawdsey beach, and picked some coprolites up thak j 
had been washed out of the ci-ag clife. Finding' it • 
oontained manuring (jroperties, he reqaested this gen- 
tleman to employ children to pick it «p. This con- 
tinued about two years, when one day the children 
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elipped in aod killed a little girl. At the ioquest 

jury wanted to know -what coprolite was; th» 

■was, that farmers discovered that tbeir 

ig-ptt8 were foil of it, and some began to dig for 

selliiig it to tlie same gentleinan at abont £1 per 

Xbe manalkcturer had obtained a patent, but, it 
ing inMsged, he brought an aotioa and lost it ; and 
en every one was allowed to maniifactnre it into 
inure. It is very heavy, three pecfcs weighing about 
« cwt. The resnlt was, it gradually rose in price to 
li. \0t. Thi^ was an inducement for all to raise it. 
ae crops of wheat were dug tip, buildings were 
id^mined. cottagers turned over their gardens, 
the churchyarda, imd surveyors the roads ; 
■tne farmei'B employed over tifty men at it, and 
loagh nambera were imported, lahoiirers' wages were 
doed fifty per cent, by it ; and those who had no 
tprolite felt it severely, and some parts of t!ie caun- 
y had the appearance of the Auatraliau gold-fields, 
[any made their fortunes, and others for years made 
lie rents of their farms by it. The landlords claim a 
sre, generally half the net profits, but the lord of 
« manor has no claim. It is generally found within 
ro miles of the banks of either the Orwell or Dcbeu 
rem, and lies in beds from ten to five hundred yards 
width, and from two to forty feet in depth. After 
gging through the top aoU, we come to a light sand, 
Ld then to some white crag, which gradually bi 
mesred ; next a stratum of dark crag, interspersed 
ith evety variety of sea shell, undei: ■wVicV, 
ire the loam, we find the vein of co^rttAWfts, 
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six laches to tbirty-iux inches in thickness, 
i'ouud mixed with crag, cement-stone, 
water. In some cases there are two vei 
Btratum of crag between thera ; and at one plac 
Ibund in the sand jnst beneath the top noil. 
worked by digging a long trench about two 
wide, and when they have dug out the coprolitea thej 
dig another parallel, the earth from which fills up ths 
old one, and so ou la succession ; as it lies next the 
loam, the water is very trouhleaonie, and in moat 
places has to be pumped out. After the coprolitea 
are thrown out tbey sift away the crag, and when the 
soil sticks it lias to he washed ; it is then sju'ead ont 
on a table, and the shells and atones are picked out 
by children, after which it is weighed and genei'olly 
conveyed by water to the manufactory ; there it is 
ground up and pulvenz«d with sulphuric acid, Oo- 
prolite is principally used for manure, and for adul- 
terating guano, and the i-efuse ia employed in the 
manu&cture of tine ware, and some particular kind of 
paint. The cement-stone is useil for building oa^ 
hoiises, and the loam for making bricks. 

These extraordinaiy diggings have opened sucli a 
field for geologists and scientific men, as does not exiat 
in any other part of the kingdom. The fossil i-emiiina 
are so numerous and rare that I shall not attempt to 
describe theni, but merely state the principal things 
that are found. The remains of the whale and saurian 
are very numerous, also those of the shark and all 
kiods of fish j but the bones found of land animal^ 
auch as the TC3ato4<iD, e\ei^liBn.t, rhinoceros, deer, 
:, and biida, ate ■n<»t so -eXeaii&si. ^«tfi^ 
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ifae foeail sbelk ire very rare, auil there is a great 
niiety of beautiful coral. We find several apeoimeus 
r wood, all of yhich take n high polish, and enable 
1 to distinguish the description. A large assort- 
lent of fruits and seeds, most of them very perfect, 
e also found. 

The consumption of mineral phosphates, according ] 
I recent estimate of Professor Anderson, of the 
pnitersity of Glasgow, is about as follows ; — 



CambriJge coprnlite^ 

Suffolk coprolitas 

And nil other mineral pho»pbnteE< 



jrtuch, being entirely converted into supei-phoa- 
wtea, will yield 72,000 tons ; at £5 per ton value, 
1360,000. CoproJites ground to a fine powder, and 
attaining 58 per cent, of phos]>hates, sell at £2 lis. 
T too, and a ton of pure phosphates is consei^uently I 
old for ^-1 8s. In this state, however, the price is 
ixtremely low, because it is alleged that the phos- 
»ro in so compact a condition that the plant 
tnnot avail itself of them, and they are only used 
V material for the manufacture of superphos- 



COMMEECIAL PKODUCTt> OF THE 

PORPOISE. 

Ak auimal which, though once considered a royal- 

I delicacy, had long since passed into neglect, a 

Mt for the table, has lately been. iitTtzei. ai^'ai.\ 

7, and that is the Porpoia 
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Porpoises aro seen in droves, lifting and dipping 
their noses, not only over the whole Atlantic^ hat 
dose in upon the American shore. They are veiy 
valuable on account of their oil, and their skin has 
lately been utilized ; but no good plan to capture 
them has yet been discovered. 

In Nova Scotia porpoise £shiug is almost exdu- 
sively earned on by the native Indians, who display 
much patience and skill in this employment. Two of 
them enter a light bark canoe, and, even when the 
waves are running liigh, they will paddle out several 
miles from the shore. The foremost man is ever 
ready with his gun, and as the nose of the porpoise 
appears above tlie water he fires. The man at the 
stem then j^addles witli all his might to reach the 
animal, for if quite killed., it sinks immediately. If 
the ^hot were .successful, the ji^orpoise is carefblly 
handed into one of the naiTow ends of the canoe. 
As tins animal onlv sliow.s his head above water for 
an iiisiaut, ilie spoitsmaii who shoots him has some- 
thing: to boast of. About l.oOO gallons of porpoise oil 
arc annually ooUcctod at Digby Gut, in that province, 
by a party of Indians from Annapolis and Bear River. 

TiiC aninnii ^onoi'i^lly termed the porpoise is a 
species . ■" whale — the northern beluga {IJeJuja catodon 
of Gray J. Aiilioiigh occasionally seen in the Bay of ( 
Chaleur and j^aris of Xew Brunswick, it is in the 
river St. Lawrence that it i^ most common. This 
cetaceous animal became, after the diiicoveiy of Canada, 
an article of commerce whicii entitled the first colo- 
ui^tSj who encjaged m c\\.v:\\Ya-^ \x, Xvi c. "s\^«i<s'val pro- 
tection on the part oi xVio ^teweV^or^^twxaKQX, 



la 1707, tbere were do lesa thaji eight companies, 
Mtel>li^e<i at diiferent jiomtB of the river, for c&rryiiig 
IB tbis business, whom the Inteodants protected \}y 
lieir edicts aud ordinances ; and their number, at 
Us period, would alone be sufficient to prove the 
ttpilirtance which this fishery might acquire. The 
fH of the poqioiiie was then worth only a irauc a 
[pIUhi, its skin was somehow ootisidered of little value, 
nt the facility with which it was taken was ao great, 
&at tbe quantity alone suficed to make it sought 
ifter, and to render the pursuit profitable to those 
nagaged in it, amongHt whom a company of six I 
iabilans, at Riviere Quelle Foint, waa particularly J 
iistinguished. 

During the year 171U, this company took 800 p 
wises. Some yeara later it killed thousands, but 
ba numbers gradually diminicthed every year ; and, 
riietber from tbe more frequent navigation of tl 
iver proving a cause of alai'm to this valuable fish, i 
)m some of those hidden causes wbicli the depths d 
sen veil from us, they ceased to live together in large 
oala, and dit^persed into all parts of the river, 
■mot, however, be said that they are now 1 
imerous in tbe St. Lawrence than heretofore ; 
B contrary, their number la much greater, aud their 
ecies belongs oxoluaively to this river. It is ir 
ULDer the king, as it is oIho tbe largest and moat 
irofitftble of those which live permanently in I 
iltvth American waters. 
Thisanimal was formerly taken inindosures,made of 
tigbt and flexible poles fixed in. tketeas^Q, ■«\'Ot«ti 
hieh tbe povpojae imratted tlie smaXi nvftTssNiev* «Aj 
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the finny tribe iluring liigli tide, and where, vlieo 
onee his appetite was sated, he became heavy and 
almost asleep ffom gluttony, and seemed to foi^t, I 
during several hours, the dangers which surrounded 
him us the tide went out. The lishernian, silent and ', 
on the look out upon tlie cliff, having seen that the 
waves had reti-eated, and were now breaking upon the ] 
rooks outside the inolosiire, gave the signal ; two or 
three light iskiQs (either bark or - wooden canoes), ' 
manned by three or four expert rowers, apjieared 
upon the waves, which they scarcely touched with 
their oars. Standing in the bow of each of these 
canoes a man, with bare and muscular arm, a gleel 
spear in hand, intently followed with hia eye the 
track of the fish, indicating the course to be taken, 
whether to the right or left, and strnck the mortal 
blows. Often, after one of these vigorous strokes,, 
which were enough to kill the largest porpoise, the 
spearsman might be seen, when he did not strike 
aright, urging on the pursuit for a new contest of 
speed between his skiff and the wounded animal ; 
sometimes the blood which reddened the surface of 
the water indicated the course to be followed, and 
sometimes the soiind of the snbdued breathing of this i 
cetacean, which comes to respire and throw off the ail 
at the top of the water, spouting up a stream which 
descends in the form of a curve. The porpoise might 
break through tlie fence of flexible poles, eighteen of 
twenty inches apart, hut he is afraid. As soon as he 
sees them, he returns by the way he came ; a new 
stivke is given, but it is hf a harpoon, which has a 
ligbi rope attached, "EVe aterog;^ t» ^wKMnaaitBMiei 



1 

I 

I 



' ■>ftStE ASt UKDBVKWPKri SUBSTiNCes. SSi 

(tteoae and animatiiig, atid t1ie fisherman smiles with 
Btisfoction ; tlie paddle at the atera of the frail skiff 
t alone put into requisition.. It is now the turn tbr 
lie boatman to display his Hkill. The animal leaps 
mt of the water, stops, dives, and turns about i 
iTsiy way and in all directious; a white foam like | 
jiat of a rapid rises on each side of the bows, and the 
jrogress of the canoe, hitherto so swift, suddenly 
Kops ; the animal is fatigued by his wound ; he 
rants to breathe, but fear keeps him at tiie bottom of 
water ; and immediately the man in the bow toIIb 
Ip at his knees the line which he bad allowed to r' 
mt, he uses it to guide the direction of his barque, 
rliich light and soft Btrokea of tlie oar bring silently 
brward to the victim. Again he stands up, and 
rith one hand brandishes his spear, while with the 
ither he suddenly chucks the rope, thereby inflicting 
ettewed pstins ; the fish once wore leaps, but this I 
ime is the last, foi' a vigorous blow aimed at the I 

IB, between the head and neck, baa effectually 
»e for it. 

These chases sometimes last for whole hours, and 
lere were instances of this kind in 1867 and ISSH. 
ne hundred and fiffy-nine porpoises were taken during 
lOse two years, at Riviere Ouelie. Stakes are now 
jed to make the enclosures only at Riviere Ouelie, 
t. Anne's, and Isle aux Condres. But, for some 
lotlier method has been adopted ; and, 
doubt, if it had been on a more extended scale it 
'ould have yielded immense profits. 
Mr- Tetu, of fiiviere Ouelie, iio ■weW.V.iio'wii.lotNsvi 

and by the dlstingoia^^^^^ 
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aidfiration which he has goiaed by his experiinei 
the capture of this animal, the clarifyiog of t 
and the employment of its ekin in the manofactu 
a leather which has no equal, has, for seraral 5 
paat, in conjonction with other persons ( 
tho same comn en liable pursuit, adopted the 1 
of taking the porpoite in nets, near ihe 1 
Sftgiienay. 

ThankB to Mr, Tetu's experiments, the oil ia w 
Gs. a gallon, and the leather from Gs. to 10s. a p 
The oil is extremely ductile, inodorous, and g 
brilliant light, only surpassed by gas. It is si 
to any other for the use of lighthouse^ beca 
doeji not coagulate, even in tlie most intense oold,| 
its ductility readers it invaluable for greasing 1< 
and also machinery, which it prewrves from injoi 
friction. Appreciated as such by the Great J 
bitious of Paris and London, of Canada and 3 
York, it has gained Mr. Tetu testimonials ^ 
honour to !iim as a useful citizen. Mr. K B. S0I4 
of Regent Street, furrier to the Hudson's B»y t 
pany, has introduced porpoise leather into gener 
in this country. 

The skin of this animal is of a tisane, the 1 
character of which it would be dilficult to estabi 
when I have before me ten or twelve samplel 
different kinds of leather made front the same el 
in the normal Htate, kid, sole leather, harness h 
velvet leather, plush leather, black leather for foot 
gear, and varnished leatler. The skina are dresBed 
for traces, and tlie CaiiaSum tniti \wi^ n 
made of them. I^eae >«^ »^ "'"l 'b^'w., -iaai.. 
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1 they stand much chafing, and effectually ^ 
liMtibe wet. 

Porpoise skbs, 'when tEiiiiied, will compare ffvvour- 
ily witt the best French kid in beauty, cheapneaB, 
>d durability. For a light shoe, the leather is equal 

Horocco or any other made. To tlioae troubled [ 
ith corns or gouty feet, it ia found a great comfort, 

comparison with the stout cowhide mostly used, 
he tanned and prepared skins, and boots, Jtc, made 
am them, may be seen in the animal collection of 
le South Kensington Museum. The average price of 
porpoise, considering the iucrea^ng value of its akin 
id oil, is 100 dollars. Its weight is about 2,500 lb. ; 
« largest attain 4,000 lb., and are worth 180 dollars; 
Me are about 33 feet long and IS in circumferenoe. 



PEUSSIATE OF POTASH. 

le of the most important duties 

iring industry to find useful applications for 

materials. Dirt haa been happily define 

matter in a. wrong place ;" and the object of 

B work has been to sliow the useful appliances of 

I most common 'ibjects. On this subject Dr. Lyon 

ly&ir, in one of his lectures, says, — "Chemistry, 

a prudent honsewife, economises every scrap. 

horse-shoe nails dropped in the streets during 

) i^ly traffic jii-e carefully collected by her, and 

kppear in the form of swords and guns. The clip- 

tbe traveJling tinker are rnvxei Vvii ^ft 

hoofs from the amit^y,oc 'Cv^ 
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•ivooUeii garmcuts of the paorest icihabittrntg of & 
sbter isle, and soon nt'terwards, ia the form of dyes 
of brightest blue, grace the dress of coartly dauia>. 
The main iogi'eJient of tlie ink with which I now 
■write was possibly once ]>art of the broken lioop of 
an old beer-barrel. Tbe bones of dead animals jielA 
the chief conatitnent of lucifer-niatehes. The dregs 
of port wine, carefully rejected by the port-wine 
drinker in decanting his favourite beverage, are 
taken by him in the morning as Seidlitz powden to 
remove the effects of his debauch. The oSal of the 
streets, and the waaliiugs of coal-gas, reappear care- 
fully preserved in the lady's smelling-bottle, or are 
used by her to ilavour blancmange for her frieikds. 
This economy of the chemistry of art is only in imi- 
tation of what we obsei-ve in the chemistry of nature. 
Animals live and die : their dend bodies, paaaing into 
putridity, escape into the atmosphere, whence plants 
again , mould them into forms of organic life ; and 
these plautH actually consiating of a past generation of 
ancestois, form our present food." 

We wiU atip])Ose that we have a quantity ofa 
woollen raga too bad to Le used for any ot 
and animal oftiil, such as comb-maker 
pigs' toen, dried blood, &c. If we calcine these J 
stances for a considerable time with pearlaa 
carbonate of potash {which is the principal ii 
in the ash left by trees when burned), nnd some a 
fihugs, m an egg-shaped iron pot, stirring it 
time to time, — we shall obtain a mass, which, 
with water, the inao\v\\Ae un^OTvldBa -cewioved, aadJ| 
iiquid evaporated, wVW 5\e\4 \«wi.'i:\WL-j^iE™ s 
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tf ft substance known aa pnisaiaie of potash. 

t prepai'ed as follows : — A mixture of potaaii or 

iriaab, as free as possible fi'om sulphate of potasb, 

nth an; cheap nitrogenizcd animal substance, such 

s horn waate, hooft, tallow, waste, or " ci-acklings ;" 
irofJlen raga, diied blood, hair or leather cuttings, or, 
vith any of these substances previously 

arbonized, is heated in a closed iron crucible to a 
Ugh red heat ; the mass, after cooliug, lixiviated with 
Mter, and this solution digested by a (gentle heat, 
Wth iron filings or bniingB, until no more hydi'ogeu 
[as is given ofT. The solution on evaporation and 
icystallizatiou will give the yellow prussiate of potash, 
K ferrocyanide of potasaitim, as it is sometimes called. 
The theory of the conipositinn and formation of thia 
nbatsnce, as elucidated by the reaearches of Liebig, is 

) complex, that it must be omitted here. Yellow 

mssiate of potash crystallizas in lar^e lemon-yellow 
mbalar cryatals, which belong to the dimetric system. 
Old have an eminent basal cleavage. It has & 
iweetiah, salt, and bitter taste, and is very poisonous. 
Lb it occurs ia commerce, it is frequently falsified 
rith carbonate of pota.'^h, whicli may be detected by 
OeKBB of turmeric paper, being perfectly neutral. It 
k nsed chiefly in the manufacture of prnssiau blue, 
nd in dyeing. Of kle years, it has alw) been largely 
laed for the manufacture of cyanide of potassium, by 
be method of Liebig, for use in the new art, electro- 

lating with gold and silver. Kothiag can illustrate 

Bore forcibly the advance of the arts of electro- 

ind other arta in which ptusaia^A o^ -^o^aife- 

t ibaa the foUowiae table, ebowmg tV& 
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of the maDnfactnre of pniHsiate of potaek is 
Britain, and the altercitions in its price throu 
series of years. The annual production from 



1S25 to 1S30 sliouC .. 10 tooB, at 6 


per lb 


1830 to 1B35 „ 40 „ at 2 


6 » 


1835 fo 1840 „ 200 „ at 1 


i ., 


1840 to 181S „ 700 „ at 1 


* .. 


1845 to 1850 „ i,040 „ at 1 


3 .. 



The annual production of this sulwtance is noiT'll 
larger, while the price has been still further redoi 

But what is tlie use of theae yellow oryatalBl 
RhaU recount a little of tlioir future history, 
■with oil of vitriol, the salt is decomposed and j 
acid formed, the moat violent of all poisons— 
add made from woollea rags, pigs' toes, and h 
"What more striking eiawple of the wonderful 4| 
formations effected hy chemistry ! This add, 4 
pecnliai- state of combination with iron, fbnos wfl 
called ferro-pmssic oe ferro-cyanio acid, which, 4 
bined with potash, forms the yellow salt of wbi 
are speaking ; and which, although it may be s 
contain pmiaio acid, is nevertheless quite i 
If, instead of distilling it with aulphurio acid, ■ 
it at a hnght red hpat the iron separates, and « 
a white salt, containing pruasic acid in combio 
with potash and winch is to a great extent poia 
Thus, a little iroQ alone is sufSdent to alter a 
properties of this cnrions substatic*. The whi 
obtained in this way is largely employed ii 
solutions of gold and silver for electro-plating;' 
tie greater part o£ the ailvet a,td ^old with whio 
Tarions electro-plated artidea i 



boeu coiited, has existed at one period in combloatioD 
with tLis white substance. Aoother use of thia 
jelluK' salt is to produce prussiau blue, which is 
fornied by adding to a eolutiua of il in vater some 
sulphate of iron, or green copperas, when the ferto- 
prussic acid will part comjianjr with the potash ; the 
latter will unite with the Balphuric arad of the 
copperas, leaving the iron of the latter to nnlte with 
tbe ferro-prussic acid to form the pi-iissian blue. 
This powder, sold at la. &d. to Is. lOd. a pound, 
lias various uses ; it is used as a paint, and to 
make thumb and buttou-blue for the laundress ; it 
is used to colour confectionery, and hy the Chinese, 
whom the Europeans have learned to tmitale, to 
I jonke green tea. But its principal uae ia in calico 
I ' jnrinLiug. When used for the latter purpoae, how- 
nissias hlue is uaually made in the cloth 
ve thicken a solution of green copperas 
rith gam or with flour, and print a particular pattern 
pon a piece of white cotton, and then pass it through 
fttnth of the yellow salt dissolved in water, we shall 
1 the pattern in prusaian blue so much admired 
f tadies. In general, the beautiful dark blae dressea, 
Kvith white patterns, are made by covering the whole 
f the calico with prusaian blue, printiug the pattern 
k it with caustic soda, or potash thickened with 
^Dolay. The caustic substance decomposes the prus- 
. blue, leaving the iron in the cloth as a bufi 
i bat hy washing iu a bath of oxalic acid the 
B removed, and the pattern remains of a beau- 
tiful white. Thus may worthless wooWea vd.^^, u.-ii. 
• vile things, come back agave to tib ', oSi '^'a 



I 
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time ID our tea, while th-ey may have assisted t 
the Bpooo with whicli it ia Htirred ; at another, i 
brilliant coloured flower upon c 
tinaJly, as the colouring material of a lady'd 
Prussian blue was discovered in Berlin, hence t 
name, and was first made in Great Britain about 
eighty years ago, It was then sold at twu guineas 
the pound ; but the present average price, wholesale, is 
not more than Is. Qd., the finest sorts costing 3s. Sd. 
to 4*. per pound, 

Pruasiate of potash was not known in commerOQ, 
iu a crystallized state, till about the year 18^5, when 
it was Bold at 5g. per pound, but at present it only 
costs Is. Sd. ; whilst the quantity made increased 
from 10 tons iu 1825, to 1,040 tons in 1850. There. 
are, I believe, twelve factories where it is at present 
made, which could produce about 20 tons per week, 
but the demand is very fluctuating, a matter not to be 
wondered at, if we recollect that its principal applici^ 
tion depends entirely on the ever-varying taste of Vn 
ladies. We may estimate the annual value of tiX 
the pruasiate of potash manufactured in Great BriUiil'. 
at about £150,000.'' ' 



GELATINE AND GLUK 

The moat refuse and uninviting, and seemingly 
worthless parts of animal bodies, are tui'ued to uses 
of the most unexpected kind by the inventive si 
and science of man. 
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The I'aw nia,teriala chJefl}' used in maniifiictiureH 
diiriTed tcom the gelatinous textures of animal bodies 
may Le divided, obaerTes Professor Owen, as regards 
their commercial value and applicatiou, into two 
kinds: — 

1st. The gelatines and glues, properly so called, 

dradved from tlio diasolution of certain animal tissues, 

ar 1 especially from tlie waste residue of parts of 

f Wis, which have served for food, or tor the opera- 

■ of tanning, or for tlie fabrication, as from bone, 

fticles in imitation of ivory, or from tlie waste 

^es in the carving of ivoiy itself 

d. TLe cleaused and dried membranes of < 

mnt species of fish, more especially of the sturge 

family, preserving a peculiar t«<(.ture, on which th^ 

Tftlne in the refining of fermenting liquor 

cially depends : such membranes are called iainglaaa. 

The most remarkable progress in the economical 

extract and preparation of pure gelatines and glaes 

from the waste remnants of the skins, bones, tendons, 

ligaments, and other gelatinous- tissues of animals, has 

been made in Fi'ance, where the welUorganized and 

admirably arranged establishments foe the slaughter 

of cattle, sheep, and liorses iti large towns, give great 

Knd valuable facilities for the economical application 

of all the waste ports of animal bodies. Slons. L. F. 

Qrenet was the first to fabricate, on a large scale, out 

of various residues of animal bodies of little value, 

beautiful and diverse products, many of which pre- 

1 yioosly had been derived from the more costly sub- 

I stance — isinglass. Among the numetciiia ■^toiNwAK.'avis. 

Uof thia iadustvy ai-e ditferent kmAa o'i ^eXa.H^v^i's, « 



layers, adapted for the dressing of staffs, and for gela- 
tinous bathe in the clatiGcatiou of wines, wbicli can- 
tain A Bufficient quantity of tannin to precipitate the 
gelatine ; pare and white gelatine, cut into sliredi^ 
for the use of the confectioner ; very thin, white, and 
traneparent sheets, called '' papier glac£," or in paper 
for copying drawings ; and, finally, a quantity erf 
objects of luKuiy or ornamentB, formed of dyed, ^- 
vered, or gilt gelatiDe, adapted to a variety of pBt- 
poaee, and to the fahrication of artificial or fancy 
flowers. Many manufacturers in France have nsea 
to great emineDce in this line, by following the |li»- 
cesscB of M. Grenet. 

Under the various names of glue-pieces, ^linf^ 
spetches, and screws, the o^ or parings of skins and 
hides, and the pelt from furriers, the hoofs and ears of 
hoi'Ges, cattle, and eheep, are used by the glue-makeis 
Old leather scraps are even converted into gloev 
Gelatine la a purer kind of glue, also obtained beat 
waste materials, such as the rasjiioga and triuiniingr 
of ivory, the boues, cartilage, and tendons of animals. 
The clippings of parchment, vellum, gloTes, leather, 
and other kinds of akin and membranes yield aizOr 
The French buy up largely our written parchment^' 
and after removing the writing, return, them to M 
in the shape of kid gloves. The shavings of seal 
and other skins are used for filling tennis and cricket 
balls. 
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isen, pigs, calves, and sheep are pre- 
•d for holding lard, tjing down bottloa and jars. 
Quantities are imported from North America 
nd the Continent, packed ia salt or pickle, Some of 
e gat forms cases for Bologna sansagef^, polonies, black 
addings, preserved meats, &c., aod gut con&titntea 
1 the material of that very important auluataiice— 
ald^Mater'a akin, the manufacture and use of which 
e valuable trades in London. Under the misnot 
r Gfttgut and catlings, there is a very important 
Ofttion of a waste material in the manufacture of 
t dried twisted peritoneal coverings of the intes- 
aa of sheep, for the strings of musical instruments. 
Bse ate imported to the value of £2,300 a year. 
Catgut-cord is used for a variety of purposaa J 
rhere strength and tension are required, as for the I 
asical inatrunientB, for suapending clock- I 
'■■gbts, boir-stringa for hatters' use, and for archera* \ 

The manofactare of 'muaical strings requires a great 
novnt of care and skill, both in the choice of 
ftterials and in the nianufactnring processes, in 
der to obtain strings combining the two qualities of 
Bitance to a given tension and sonority. Until the 
^nning of the last century, Italy had the entire 
inio|K>ly of this trade, and they were imported 
(dor the names of harplings, catlings, lute-strings, 
). ; but the trade Is now carried out with more ot 
9 aaeceea ia every part of Europe. Sxi^ts^ct, i» 
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tlie opiniou of musicians, Naples still maintains i 
reputation of makiog the best small vioiia strings, be- 
cause the Italian sheep, irota their leanness, afford tlia 
inast suitable material ; it being a well-ascertained &el 
that the membranes of lean animals are much tougher 
than those of high condition. The smallest violin 
strings are formed by the union of three guts of & 
lamb (not over one year old), spun together. 

The chief difficulty in this manufacture is, in finJ- 
iiig gilts having the qualities before mentioned — 
namely, to resist tension, and giving also good vibrat- 
iug sounds. It is far more easy to arrive at tlie 
proper point in the uialiiag of harp, double-bass, and 
other musical strings, aud the manufacturer is not CO 
much circumscrihed iii the choice of the projiet 
material, The tension upuu the soiallest string of 
the violin, which is made of only three guts, is nearly 
double that on the second string, formed by the re- 
union of six guts of the same size. 

In the preparation, the sheep's guts, well washed 
and scoured, are steeped in a weak solution of car- 
bonate of potash, and then scraped by means of a 
reed cut into the shape of a knite. This operation is 
repeated twice a day, and during three or four days, 
the guts being every time pnt into a fresh solution o£ 
carbonate of potash, prepared to the proper strength. 
In order to have good musical stiings it is indispens- 
able to avoid putrid fermentation ; and as soon as 
the guts rise to the surface of the water, and bubbles 
of gas begin to be evolved from them, they are imme- 
diately spun. 

In apipping, Jha iffl^ m» "i 
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siee ; combined with three or more, according to the 
volume of the string required, they are fastened upon 
a frame, and then alternately put in connection witlt 
the spinning-wheel, and Bubmitted to the required 
torsion. This operation iierfornieJ, the strings, !eft 
I upon the frame, are exposed for somo hours to the 
vapour of sulphur, ruhbed with a horae-hair glove, 
submitted to a new torsion, sulphured again, further 
rubbed, and diied. 

The dried strings, rolled upon a cyJiniJer and tied, 
are mbbed with fine olive oil, ti> which one per cent. 
of laurel oil has been previously added. The oil of 
laarel is aujiposed to keep the olive oil from becoming 
mnoid. 
' The gut-stringa employed by tumei-a, griodere, and 
L-fi>r cleaning cotton, itc., are made with the inteatines 
kofoxen, horses, and other animals. Theae, cleared by 
■Vatr^ction of the mucous and peritoneal membracea, 
nuid treated by a solution of carbonate of potash, arts 
Kent into straps by means of a. peculiar knife, and sjmn 
Kel the same way us the musical strings. 
V The nees of bladder and gnt for holding laivl, for 
BioTering gallipots and jare with preserves, as cases for 
Hpftueftges, polonies, &o., and other domestic puiiioaes, 
^pre well known. Lately, however, the vegetable 
^tearohment, as it is termed (which is ordinary paper 
nteeped in sulphuric acid). Las come into extensive 
Bnae tot some of those purposes. 

B losufllated, or inllated guts, are chiefly used for the 
Kpregervation of alimentary food, These have to pass 
^Mirough a lon^ ;ieries of modifications ti.iid ^toccs«e,«- 
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parattoDB is, to free the muscular membrane o 
intestine from the two other membranes co 
the peritoneal and the mueoue. 

The first operation of scouring conHists ii 
by means of a knife, the gut from the grease a 
to it. and also of the greateiit part of the petito 
membrane. The scoured guts are wa^ed and turned 
inside out, then tied together, put into a vat withoot 
any more water than that adhering to them, and left 
in this state to uodergo a putrid fermentation. The . 
time required for this operation will be from five Ij 
eight days in winter, and two or three days o 
summer. If the fermentation were pushed i 
the guts would he disorganised ; to avoid this A 
venience, the workmen are often obliged to add] 
vinegar, in order to neutralise the ammouiacal ■ 
pounds farmed, and also because fermentation isd| 
in the presence of acids. 

After this fermentation, the mucous membrane is 
completely decomposed, and the mmaining portioM 
of the peritoneal membrane are easily taken oS. 
guta are then well washed, and insufflated (inflate 

This operation is performed in the sam 
swelling a bladder, with this difference, 
extremity of the gut is tied by a hgature servinj 
to join a new gut insufflated (inflated) ii 
way. During this operation, the guts i 
most noxoua smell, and workmen employed aki 
work could not blow or insufflate many daya iafl 
cession without having their health affected. 

In order to ^ureveirt \WV mconvCTaBft.^, vmhe^tby' 
procesaof manufacture, tVeSocwl* dl Eroxrutoqcntao. tfi. 
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premiam. for a, chemical prooess 
(bling the manuiacturers of these ai-ticles to dis- 
! -witli putrid fermentation. The process sug- 
ted by M. LahaiTaqiie, the auccessi'iil candidate, is 
remarkable for its cheapneaa, and tiie facility of its 
^l^cation. In following the method recommended 
Y this chemist, these animal matters can be worked 

\ easily, and kept for a longer time without J 
rvolnng any noxious smell. I 

The guts, previously scoared, are pat into a vat 1 
ing, for every forty guts, fonr gallons of water, 
ch 1^ pound of {JHau de Javelle) oxi-chloride of 
1, marking 13° on the areometer of Baurn^, ia 
After twelve hours of maceration, the mucooB 
rane ia easily detached, and the guts are freed 
1 any bad smell ; by this method, the prooeas of 
insufflation is more easily performed. 

The insofflated gnta are suspended in a dry room | 
intil the desiccation is complete ; and, once dried, the 
uctremitiea by which they were tied together are cut, \ 
' and in pressing the hand over the length of the in- 
sufflated (inSated) gut, the air inside is completely { 
I out. The guts are tliea submitted to fumiga- 
f suiphur, in order to bleach and to preserve 
I from the attaulca of insects. After this last 
I, the guts are fit for use. Besides our large 
supply of bladders, we import several hundred 
uid a year, packed in salt and pickle, from 
ica and the Continent, and the aggregate value 
e bladders used in tLis country Is stated i 
£40,000 or £50,000. 

B of Hie rftindwuuiMwew for 1 
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jng purposes on implements, &a., is commoD 1 
Norway and Lapland, along the eotire coast of ll 
and America, even as low as 3C° K". in California,* 
continued oa the coast-linB up to the 
point ol' America, and again at Greenland. 
Belcher, in " Transactions of the Ethnological Sodt^fl 
of London," states, he traced this custom of using tba 
reindeer-sinews continuously on the western coast i 
far south as the thirty-eixth parallel on the coast of 
California, where the Mexican Indiana soak it s 
form it into layers, in which they enclose the i 
of the bow entirely. The horns of the bow arej 
moulded of it ; and, when dry, it presents the I 
grey translucent features of liorii. 




BONKS AND THEIH APPLICATIONS J 

Bones are certainly a waste product, and are lai^ly 
used for Tarious purposes. Even the shank bones of 
the giraffe hare recently been imported in some quan- I 
tity from Southern Africa; and elepbauts' bones in the 
East make an excellent ivory substitute. Ground bones, 
and dissolved boneSj or superphosphate of lime, are in 
extensive demand as fertilizers, and superphosphate, 
as already shown, is manufactured from coprolites. It is t 
the meanest of the bones that are ground up for phos- 
phates and made fertilizers of the soil. Bones enter ' 
largely into commerce for manufacturing purposes, 
being employed by cutters, turners, and others, for mak- 
ing bone black OTaii\'ma\ c\ia.TCoA. Toe^ m.e,«ioverted 
into handles for too\,W\>TaftVea, ^■K\^^irv\^?*. Vav^wt. 
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OiS, combe, small apoous, buttons, and & i>cDre of 
rtlier tbingii. Bones are classed ftccordiag to theii- 
loa the thigh bones of bullocks are tlie most 
uable. TliH jawbones come next, and the short 
ines, the refiiee of the family table, are of the toast 
iportance. 

Bones are boiled to obtain the gelatine for the size 
by dyerH and finishers of fustians, velveteens, 
and to obtain the fat, vhich is white from fresh 
mtchera' bones, and brown from imported and old 
iltected bones. The colour is im[jroved by this boil- 
The bone waste, dust, and refuse is extensively 
used formanm-e. 

We imported about 64,000 tons of bonea in 1857, 
■rained at £397,000 ; and 6G,o09 tons in 1861 ; and 
it ia estimated that 70,000 tons are collected at home, 
worth about £350,000 more. 

Assuming that the weight of an animal's skeleton 
i a twentieth of its entire carcase, and that the 
■eekly conauniption of beef, pork, and mutton in Lon- 
^erages 10,000 tons, the question of, what bo- 
of the bones ? is a little more ]>uzzling than at 
appears. It ia a questioTi, however, that con- 
iruB womenfolk rather than men, and womenfolk 
iswer it. "It is easy enough to explain what be- 
of the nasty thin ga," aaya the miatress; "they 
are Betsy's perquisites." Betsy experiences no di£- 
il^ in advancing the inquiry another stage, and in a 
vay equally lucid and satisfactory as her mistress. 

They goes to the rag-shop," says Betsy. So they 
do, O paragon of oJJworfc ! That, \iey(m4 i^-^x^V^iSi 
phaOB of their cureev, whatever eVa e tok; 
2 A 
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tliem. Tbey may be hoarded by the thrifty, thrown 
into the duBtbin by the improvident ; they may come 
to the doga, even ; but to the rag-shop they are inevi- 
tably carried. 

Who cares 'what becoiaea of them after that 1 WitJi 
the "picking"' of a bone its existence aa an article 
of utility is popularly siippoaed to termioate. Nothing 
of the kind. Its career is, ae it were, but just oom- 
merced ; it had not even attained ita proper grawA 
till the day when it ceased to he a sheep's l^-bone 
and became a leg-of-mutton bone, and the basket into 
which Betsy casta it is not its cofliD but its cradle. 
Don't despise the unwholesome, mildewed-Iookii^ 
thing should you by accident encounter it a, moaUi 
after it entertained you at dinner. You can't aSosd 
to despise it. You may meet it again under very di&- 
rent circumstances. In a gorgeous brown craclding 
coat it may yet grace your dining-table ; you may 
be under obligations to it for the exquisite flavour of 
your next spring lamb. Bone manure ia, of coune, it 
the bottom of the secret. 

A popular description of the operations carried 
on at a Lambeth bone-boiling factory, givea laAdf 
in one of the illustrated journals, fm-nishes bodm 
curious particulars. Beyond the unpleasant emell 
there is stated to be nothing objectionable in a 
bono factory. Dr. Wynter informs us tliat meu and 
women emjiloyed among the apparently pestilential 
Leaps in dustyards enjoy even more than ordinftrU/ 
good health ; and that twenty tradesmen called pro- 
miscuoualy together, cowv^&red with twenty "sewer- 
lere" (the reaAet Yia&a.ciAM\esa«»«Q.'aneaR 
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(rith liigli lioots and big lanterns, wlio descend into 

le bowels of tLe city tlirougli iron-oijiped traps 

, tlie pavement), were found to be Bounder and 

althier as a body than tbe sliopkeepers. In the 

iBe of tbe bone factory at Lambetb, we are de- 

libing, tbe jiroprietor for more tlian twenty years 

U lived and brought up a large family, in a. house at 

le end of tbe yard, and enrrounded on all Bides by 

ihing sbeds and boiling sheds and imcnense ranges 

if bnildings, where the raw material ia stored. Some 

^ean ago, when this factory-owner was indicted as the' 

Mtrator of a public nuisance be triumphantly 

brought forwsj'd a blooming flock of big and little boys 

md ^rls, who had breathed the factory atmOBphero 

Q their birth. The wurkroen about the premises fare 

) worse than the resident proprietor. I have it 

om the lips of the men themselves—and many of 

>em have laboured at the mills and boilers for ten and 

1 years — that illoeaa is extremely rare amongst 

them, and that during the last terrible visitation 

!>f cholera — nowhere bo destructive as in the low-lying 

ts of Lambeth and Vanxhall — not a single " hand " 

t the bone-mills was affected. Entering this factory 

■e find the place paved with hones, walled with bones : 

tbere are mountains of them to the right and to 

X;the left, and breast-high they hedge avenues leading to 

18 departments. One of these depariiments 

I devoted to cookery. It is a long, low shed, and 

e called the kitchen of the establishment. The 

Mking utensils are a row of immenfie coppers caijo.- 

ble of DODtaiving, I am afraid to eay \vo--n -mKD>3 

tHon^ and the cooks are big, AiairjTW^^^^^ 
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heavy woollen frocks and coarse-sack aprons, 
and spoons are dispenned witli, and their plac9 
plied by pitclifovks, As I stand at a reepectfi 
tance, and, peering throngli the rank mist that fi 
kitcliea, see the great caiildrona foaming, pitchy I 
and their heavy lids heaving and ntirriug unearal;^ 
find my fiiitli in tlie innocuous quality of the bu^ness 
flagging, — staitneh Dr. Wynter e-v 
imperfect comfoi'ter. I am not reassured by the pro- 
prietor ; for, says he, " Don't go closer ; you may 
find the ammonia too much for you." Vet there were 
the cooks as contented and as cheerfully busy as be«8 

Another depaTtinent was the mill-room, where the 
bones, after their gelatine had been extracted in tli« 
boiling process, were reduced to atoms. Here there was 
nothing to ofiend the nose, for the material divestetl 
of its fatty matter is a^i innoxious as wood obips ; 
but the ears suffer dreadfully. The mill is rimply 
na arrangement of toothed iron rollers, among wbtcb 
the bones are swept by a man who stands by a sort of 
slanting stage above, on which tlie bones are lieaped, 
aud from which he scrapes them with an iron scraper. 
Nevertheless, the unfortunate particles (if skeletons, 
in passing through the revolving teeth, emit a aonnd 
of crushing, and crunching, and grinding, impossible 
to anything but bones, and terribly suggestive of cor- 
poreal Biiffering, the extraction of firmly-bedded molara 
and incisors not to be forgotten. 

The value of bones as a manure, although discovered 
Tuore than a hundred \eiwft avucs, Vaa o-aVj Iwea taken 
full a(lvatita"e ot since 8\iQ^t'^&^^i"«'^«''>^'^i»i^*^"«««. 
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ttablia^ied id Yorksbire. Previous to that, on farms 
rhere bone maotire was used, tbe matemt was reduced 
handy bits by tbe application of a hammer, or eise 
s strewu in the cart tracks to be cnished by tbe 
a of the wheels. How it is that the chief aub- 
e that enters into the comjioBition of bone is good 
Tatteu the laud is easy of explutiatiou. The jirin- 
■pal chemical iagredieut in boue Is phosphate of lime 
—fifty-three in a hundred of its parts are bo com- 
Tegetrtble life is largely dependant on phoa- 
I for its growth and maintenance ; so largely, 
I, that should the soil become exhausted of that 
^nciple, the crops raised thereon are sickly and weak, 
iDd scarcely worth the harvesting. This was the case 
u Cheshire at the end of tba last century, and waa 
lotibtleas occasioned by the constant and long-oonti- 
luod drtun of the soil of its phosphorus in the shape 
t and dairy produce. The rich red sandstone 
Dams of the district were worn out— sucked dry, as 
hrmers say. More by way of experiment than as a 
aertain remedy, the exhausted pasture land was dressed 
ritb bone manure, at the rate of a ton to the acre, 
Old in less than three years the value of the said 
[ doubled, The turnip hungers for phos- 
phates more than any other vegetable. It haa so 
I seed that the quantity of phosphates stored 
tmnd it for the nourishment of the I'oots and leaves 
f the young plant is in a poor soil by no means 
Adequate to the demand ; hence the necessity of con- 
intrating by artificial means the vital element about 
le tiny seed, else those other eaaeiAvoXa to WfKvjXA'!. 
■earbouio scid, water, and awTttonlBa — ^g»iy 
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as little purpose aa e. windmill without wind. 8l 
comes about that your discarded mutton bona ali 

day nurses and comforts next spring's vegetafl 
and the ox eats thereof — the tender grass, the ■ 
tared hiLy, and the juicy tuinip—and waxes atd 
and stout of limb, and fat enough to he brougn 
market, and to be bought by Mr. Brisket, your ■ 
cher, who sendii you a joint of the beast, and yoH 
afforded an opportunity of renewing acquaintaoos iq 
on old friend. < 

In 1639 Liebig suggeated that the efficacy of bM 
dust as a ntanui'e might be vastly increased if it W 
dissolved in sulphuric acid. A part of the Ijum 
manufactory is set aimrt for this purpose. Here iaa 
a deep pit containing a great iron tank, in wttioH 
mixing takes place j 15 cwt. of the add being am 
to every ton of ijoue-dust. The result of the incorpl 
tion is a. heavy, alate-coloui'ed soft powder, worth ■ 
iive to eight guineas per ton. As, however, thafl 
mal matter still remaining in the bone-dust is a I 
drance to the blending of the acid with the eM 
matter, there is mixed with it a considerable propoH 
of haae-aah, from which every particle of gelatiil 
matter has been extracted, and which mateiy 
assists the sulphuric acid in its action. Bone-aa 
obtained by the completo couibuatioii of bones ifl 
open furnace, where the oxygen of the air bums «| 
the organic matter, and leaves the earthy con stitaa 
as a white friable mass. If, on the other hand,! 
I bone — sny a shinbone — be immersed in an acid M 
' oiently diluted to pneftut \\* TO.\^J.l^iaa th» mM 
membrane, and yet bItows eaouigo. \a Kx's^sJ 
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■Ixm^ and yet be rendered a 
f tied in a knot. 

It mnat not be supposed, bowever, that all tbe bones 
that pass tbrough the gates of the Lambeth factory are 
1 ^her grtrand or disaoWed for macure. Some of them 
e maoh too valuable to be so used ; as, for instance, , 
e leg bones of the ox. I was shown tons of these with. I 
e knobx at the ends sawn cilf, some in cisterns sunk ' 
a the floors and still iindergoing tha bleaching pro- 
I Oess, and otliers stored in gceat hairels, as beautifully 
■ wbite as ipory. Large qnantitiea of these are sent to 
' Trance and other parts of Europe and converted into 
handles fur tooth and shaving brushes, childi-en's 
gum-ringa, knife-handles, and cheap combs. 

A considerable portion of the I.ambeth honeworka 
JB adapted to the manufacture of soap from the fatty | 
d obtained from the bones. Did space permit, I 
mnch interesting matter might be written concerninif ' 
the vflxious processes ; of the coppers, broad and deep 
L to drown a dozen men, and of the mysteries 
"mottled," and "yellow," and "primrose," toge- 
rwith their comparative merits. One little bit of 
I that I gleaned concerning soap may he 
<^ Wae to the thrifty British matron, and she is 
Jieartily welcome to it. Beware of cheap soap, how- 
BTer proper its appearance may be. " This," said the 
worthy aoapmakcr, handling a "bar" of unexception- 
" yellow," " is as good as the article can be. 
Xhis" — he took down anotlier aaiu'pYe, T«emvw^^ o 
1 ' gaaifty — "jg cheaper Toy aA. \cBih »> thM^>^ 
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" Inferior material, of course," " NotUicg of the m 
Sir 1 The same mateiial exactly, witli this •Uffere 

— the cheaper Boi't (people vHll have cheapness, ] 
know) contaiaa a compensating amount of teater. 
is so full of it that il is a. difficult matter to cat J 
great block into bai's, but tlie bars are immedia 
subjected to Huch a heat as driea the outer surface m 
cakes it hard, giving it the sound and sabsia 
appearance it now wears." 



EMPLOYMENT OF BLOOD. 

How seldom ia any attempt made to save the bU 
when animals are slaughtered in large cities and toiq 
on tlie farm, or by village butchers. Blood is, howe^ 
occasionally collecteil nnd sold to refiners of sugar I 
other classes of manufacturers. It is made into a: 
charcoal and albumen. Coagulated, it ia bought.! 
calico printers for ilyeing, and in some of the 
tural districts it is esteemed as a fertilizer. 

Some people use the blood of cattle largely as fod 
mixed with meal of one kind or another, 
intended for thiu purpose it is stiri'ed briskly a 
flows from the veins, whereby its coaguUtioi 
vented, and it is then stirred into the meal, an 
or cooked in any other way. The coagulating ] 
2)erty of blootl renders it of considerable use in 
fyiiig thick mucilaginous liquors. 

Cider is sometimes flued by this method, 
&imply beat up cold with the blood and put into* 
ibarrel. Oa stanAmg a ia.-^, \W «M.ti.«. wio^ulafcion of 
the blood with tW Ymvv«'i^^ea o'i^ *>» ^^«^- -i^ 'usaaJi. 
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^Dg at tbe bottom, in a tough cake, and tiie liquor I 
tbove ia quite trana|)arent and neavlj coIourleKB. I 

Blood is collected by tbe ■butchers in two different I 
tUja, and sold thns : — 1st, Stirred blood, i.e. agitated 1 
Irfailat cooling to prevent coagulation, ig run into casks 
)f aboat 100 gallons each, and sold to sugar refiners 
br cl&riiying, at about 203. per cask. 
2Dd. Coagulated blood i» put into caalis, gencialljr I 
d molasses puncheons, and sold to cQlico-printora for I 
lading " Turkey-red," and to chemical inanufacturera 
tor preparing red liquor for printers' use. The price 
ia about 129. to Ha. per cask of 80 gallons. The 
s quantity thus used throughout the country 
I estimated at 6,000 tons, realizing ;£4,000 ; 
the residue is thrown away with the straw as 
numure. ifheeps' and [ligs' blood is used in making 
t puddings, a description of food much consumed 
J the poorer classes. The total weight of these made 
every year in the kingdom, at the very lowest comj 
tation, ia S,000 tons ; and as they sell at i^d. a lb., i 
this brings up the aggregate sale value to £310,000. 



■USEFUL APPLICATIONS OF OTHER 

WASTE ANIMAL SUBSTANCES. 
BiLB, the bitter principle secreted by the liver, has 
en occaEionally employed with advantage i 
cine, when dissolved in alcohol or inspissated. But 
ltd chief use out of the body is as a detergent to scou 
wool and cloth, remove grease spots, &,c. Ox gall i 
iLiefly applied to this purpose. It Veira 
9 » Had of Boap, bat with superior povseva aa »^^^^^1 
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gent than the mere quantity of alkali in. it would 
indicate. 

The same property of mixing with and dissolving 
oily matters renders bile serviceable to painters ia 
varioas ways. When refined it is used by artists to 
GiX chalk and pencil drawings before tinting them. 
Ivory, when rubbed with ox-gall, loses its greaqr 
gloss, and is thereby much fitter to receive colonrs, 
and the gall itself is used to mix greens, bistre, and 
some colours where the greenish yellow of the gall is 
not perceived. 

Keats-foot oil and trotter oil are products ob- 
tained in the process of boiling down calves*-feet and 
sheep's-feet ; the former is used for softening leather 
and other purposes, the latter principally as a hair-(H]. 

We have long paid a tax on dogs iu this country, 
but in Paris the imposition is new, and it led to an 
immense destruction of these quadrupeds in the Seine. 
A number of persons forthwith engaged in the occu- 
pation of getting out the dead bodies, and boiling them 
down to extract the fat, which is employed in the 
preparation 6f kid gloves, and especially of straw- 
coloured ones, being sold at the rate of 2^ francs 
per kilogramme (about Is. per pound). 

In New York, from 5,000 to 8,000 stray dogs 
are annually impounded, and those not redeemed 
are drowned. Tiie carcases are taken to the ofial- 
boats, which convey them to Barren Island, where 
every part of them is turned to some useful account. 
The fat is rendered out ; the skins are sold to glovers ; 
and of the bones aiv e-x.ee\\<i\x\. ewxi^Qs»\. ^^x ^^rtilizing 
Jand is made. T)og?i iv\\, \^ n^t^ mw^ xvs.^ Vj '^^ 
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rmans in the United States, the Cape, and othet 
alttiea, iu cases where cod-liver oil would be pre- 
jribed by our physicians. 
Wlietlier tlie dog is utilized to the same extent 
re I am not prepared to say, bub we see a good 
my dog-ekin gloves ticketed in the outfitters' win- 
nra,tu)d as there are more than 100,000 dogs on which 
la paid, exolueive of fully sa many thouBand more 
\ tlie country which do not pay the tax, there ia scope 
lough for industry in thia respect. 
We have it from good authority that from 250 to 
10 horses die weekly iu the metropolis alone, within 
s of five milen from Charing-croas, and the 
^le of these (tit leaat, the carcases) are consumed 
7 by dogs and cats in that area, supplying the 
V of that musical itinerant, whose cry is such a 
Alcome sound to the members of the feline race, — 
the oat'a-raeat man," 

How the aggregate value of a dead horse ranges 
wa 30s, to 60^., and the average value id therefore 
ift. The weight of the whole carcase in ponudsis from 
31b. to 1,138 lb., the average being therefoi-e 950 lb. 
I Ike weight of a horse necessarily variee with the 
eA, use to which it ia put, condition, &a. Ordinary 
A ferm horses may weigh from 12 to 13 cwt. A 
i bel(»)ging to the Carron Company weighed 18^ 
!., whilst a splendid dray hoi-se belonging to Messrs. 
Igddna ilc Co. weighs net 1 ton. 

rKow, what is done, or what can be done, with tlie 
9 parts of the carcase after it has reached the 
deer's yard, when old nge or accident V'sa, "tet-uiv.- 
«<!|reer vf this useful se.rvant to •nra.'aA 
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The followiDg are the several applications of the 
parts of the carcase : — 

Hair of mane and tail, 11 lb., value Sd. to ]«. per lb. 
— used for hair-cloth, stuffing mattresses, and 
making bags for crashing seed in oil mills, &o. 

Hide, 30 lb., about Ss. — tanned for leather, used 
for covering large office and board-room tables, 
&c. 

Tendons, 6 lb. — for glue and gelatine. 

Plesli, 2241b. — boiled meat for men, dogs, and 
poultry. 

Fat, 20 lb., Zs. id. — used for lamps, after distilling, 
and other purposes. 

Intestines, 80 lb. — ^for covering sausages, making 

gut-strings, and the like. 

Heart and tongue — a mystery ; most probably 
for human food. 

Bones, 160 lb., is, 6d. per cwt. — for knife-handles, 
phosphorus, super-phosphate of lime. 

Hoofs, 85. to IO5. per cwt. — gelatine, prussiate, 
fancy snuff-boxes. 

Shoes, 51b., 5s. to 10s. per cwt. — shoes again, and 
old iron. 

More than a uiillion of cattle are slaughtered every 
year in the Hiver Plate countries, and the vast quan- 
tity of sun-dried meat of the animals is consumed 
only in two markets, the Havana and Brazil, 
where it constitutes the staple article of food for the 
slaves. Could some cheap and effective method, either 
by desiccation or otherwise, be introduced for the 
purpose of rendering this valuable and nutritious 
supply available for the white race at large, the results 
to the advantage oi \\v^ Kx^'KtA.vcift Confederation 
would be invaluaUe. TVi\^ «jcV;\Oi^ q1 «:K^^x\»Sa.NR^ 
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-worth the attention of Eurojjeaa scientific and prao- M 
ticnl nxea. I 

Shtih is a term ajiplied to the skimminga of the 4 
eoppere on hoard inen-of>wai- ; formerly this wa« the i 
perquisite of iha ship's cook, who was in the habit of ' 
collecting as much as possible, and disposing of it 
■wherever he conld find the best market. Ships' cooks 
i line-of-bat tie-ship, with a ooraplemeut of 1,000 
, usually made from .£50 to £70 per annum by 
the sale of their slush ; but in consequence of its 
Jiaving come to tbe knowledge of the Admiralty that 
the cooks were in the habit of over-boiling the men's 
Ineat jbr the purpose of extracting as much &t as pos- 
aible, their Lordships very wisely put a stop to the 
t taking the fihish at all, jiaying them as a 
DOmpensatnou from Is. Gil. to Gd. per dieto, according 
to the rate of the ship iu which they may be ■ 
Ktving. Under the present regulation, the skim- | 
mingB from the coppers are allowed to be appropriated I 
l(in kind only) for the use of the ship, a sufficient ' 
quantity being delivered to the boatswain from time 
to time for thi» purpose; the remainder is returned 

o store when practicable, otherwise it is disposed . 
of, and the proceeds debited on the cash account of the | 
^ymHstel^s. | 

On the old system, the amount of slush saved was ' 
merally calculated to he from 80 to 90 lb. every three 
nonths for 100 men. Under the present system it is 
unoh lees ; this is attributahle to the cooks not taking 
blie mvnie interest in its preservation, conseqiient on 
Uteir hemgpaid a regular allowance, 

'^be » cnrioua iiiveatigSiti-oii. to ^^^^^^ 
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value of the atreet-eweepings, scavengers' collecttona, 
ashes, &c., obtained in this metropolis and other large 
towns, but the subject would carry me too much into 
detail, and I Lavo not the figures as to the large Hnnis 
paid to different diatricte for the contract or privilege 
of carting away the wa.ste. 

The corporation of Antwei'p, 'which nsed to pay 
£1,000 a year to get rid of the refuse of their city, 
now receives upwards of j£40,000 a year for the sweep- 
ings of the streets and the contents of the cesspool^ 
contractors converting the nuisance into powerihl 
gnano. At Paris and Milan town gnaiio is mana- 
iactured, which has extraordinary powers as a fertilizer. 

The street-pickers and scwer-rakers, and the persons 
who frequent the rivci" banks, itc, gather up rog^ 
boaea, metal, old hoots and shoes, — in fact, anything 
that can be sold or reconverted to a useful purpose. 

The boots and shoes go to the translators, vampeis, 
and clobberers, as they are technically termed in Uod- 
month-street and the purlieus of Petticoat-l«ie 
and Eag-fair, -where, by the nae of beel-ball and 
clobber, a mixture of ground cindei's and paste, the 
crevices and breaks of our old " understandings" 
filled up ; and, when the cement is dry and a 
nails and stitches are added, they are polished 
disposed of to those who patronize or can only 
cheap shoe-leather. 

Yarioua attempts bave been made to nse scraps of 
waste leather in the manufacture of articles for which 
pare leather has been employed ; bat the new pro- 
dnctahave genera\\3tBa\ftiUi\»6etV«««iA.'f«bereth€y 
were exposed to mMc\i ■«««, \«a»»ft 'Oms^ \»fitjA. 
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BtrcDgtb or tenacity. la Bome cases, other substances] 
Siftve been used iu connection with waste leather. A 
ivice of tbis sort bas been lately patented by Mr. T, 
Be, of Nottingham, who uses hemp or flax fibre. I 
is product ia designed to be used for belting, nppera I 
of shoes, &C. He first takes old boots and shoes, old 
jiftTDess, belts, &c., cuts them iu small pieces, washes 
a thoroughly in water, and reduces them to a soft, 
jiulpy condition by soaking. After this, be rolls tbeni 
etit lietween roUers, dries and mixes them frith 
minute quantities of hemp or flai fibre. They are 
dow immediately united together with a strong aola- 
1 of glue or gutta percha, then rolled oiit into 
8 for belts, or pressed into moulds for the uppers 
or other articles designed to be maou- 
&ctured from it. 

"We import yearly about 20,000 cwts. of raw knuba 
■ husks and waste of silk, valued at ,£17, 10a. to 
ISparcwt. The busk which covers the chrysalis, 
r tlie best silk is reeled, is used for bed-covers, or 
D for common silk stufls. This o&al amounts to 
ten per cent, of the weight of raw silk. When the 
I Las been discharged from the husks and knubs, 
e are bleached and the dressed waste cut to a uni- 
a length fur carding. It can then be twisted into 
tIceiDS, rovings, and cops. The Chinese, not content 
I iiaing up the silk thread of the cocoon, with 
btieir usual thriftiness, determining that nothing shall 
e wasted, eat up the chrysalis itself. 
The walrus bide has been tanned for leather. In 
ITexBf^ thej ereo tan and prepare aX\\ga.Un^ ■Sab.-os,, 
jt^o resemble the fiiieal coi.t-J 
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and they aro beautifnUy mottled, like tortoise-cd 
Boote have been made of thorn, aad it jh certai 
something navel to cliange the hHiis of these liii| 
iigly reptiles into forms of beauty and useful 
"We hope, also, to get miiak fi'om them some day. i 
the Eaat and io Affica, they convert snake-sldDS 4 
dippers, and use them, as we do shagreen, for g 
a firm grip of the hand to the sword-hilt. 6pei 
of these, from Brazil, and fi'oni Siani, n-ere shown 
International KxJiibition ; also iguana skins, t 
coveringa for scabbards, from Gaboon. The worn 
the Orotchys, Tungooaes, and Goldiaus have the st 
tanning or preparing the skin of some species of sa 
so as to be flexible, for the purposes of clutliing',.1 
it forms most of their dress. 

Alt excrementitious depositsofauimaU are vain 
aH fertilizers of land, but those of the domestic 
animals are of course most largely available. 

The exuvitc of animals are of considerable u 
several manufacturing purposen, as well as for fnj 
some foreign countries. Horae-dui>g is used' 
making the cores or looso iutenial parts of the cast^ 
ing moulds for' foundry purposes. Cow-dung is used 
iu calico-printing, for fuel, and for moulding i 
children's ornnments in ludia. Doga'-dung 
pigeons' -dung are employed in the processes o 
ning leather. Camels'-dung is largely used for d 
sal-ammoniac, in Egypt, and is moulded into cakea 
and sold for fuel in several Gouiitries. Guano, the 
dung of sea-fowls, and copi-olitea the fossil exuviie of 
> extinct anioialB, ni^VaoW, li,t,,^o\TO \ia>jcjvtant ■ 
Valuable fettiWzeva ot \aw'J. 
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Night-soil \s sold as an article of oon 
tliroughout tbe Cbinese empire, in the form of cakes, 
nixed up with one-third of their weiglit of marL | 
Bane and other dung is also collected in the public 
nads and streets by the poor, nnd made up into cakes I 
B the Bame way, which are diicd iq the nan. 

Among the refuse of the farm premises 
BoM valuable tlian urine, 1,000 lb. of which ordinarily 
OQtEtin 651b. of the richest dry fertilizing matter. It 
El too generally allowed to escape, and the whole 
raste of the farm-yard and piggery are permitted to 
nn off. It thei'eforo happens that at least one-half 
if all the fertilizing matter contained lu these animal 
)roductiona ia lost. 



THE UTILIZATION OF THE WASTE OF 
THE FI8HEEIES. 
• Attxhtion has frequently been directed to the 
Ubstances wasted iu the tliihei'ies and returned to the 
a garbage, and to the detriment of the fisheries, 
iifficulty hithefto has been the collecting and 
; together the refuse to one or more con- 
reniently-situated manufactory. The preparation of 
ish guano, that is to say, the transformation of the 
ind offal of fiah into a manure adapted foe 
vstoring to cultivated soils their fertility, is a branch 
f industry which, I think, will iu due time assume a 
Bmarkable extension. 
The utilization of the waste products of the fisheries 
baa often been discussed, and its im^oii^tiae w^tns 
i, bnt comjMratively littla proRteBafaMvy^^ 
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inaUo iu canyiag out the Biibject i 

" Kali is a]tread to great ndvuntage upon | 
trliers it in to bo had iu plenty, aud from I 
quickly conBumeO, mny aoonCBt be applied." 
all towns upon the sea coDst the refuse of fishJ 
be obtained upon nioderate terniB. It i 
Burprise, therefore, that this hint of Evelyn, ^rena 
year 1675, ehotdd Lave operated so little, that tbl 
of refuse Gsh is extremely limited even at the p 
day. The sea, with generous bounty, throws at till 
of tbe husbandman her richest treasures, and in 
him to partake with freedom, but instead of enj 
ing the proffered riches, he drives his team tofl 
distant town, to purohaHe at a high rate whal^ 
watery element oftera without a price, 
established, that the refuse of herrings ia equal tl 
other manure hitherto made use of, and it i 
carried to a considerable distance from tite coast) s 
little expense. Tlie refuBc of the hen'ings caught by 
one boat will, along witli the dog-fish, on an averse, 
be Biiffioient manure for two acres of land. 

Fish in many parts of the world are employed as 
manure. On the sea coast of the north -eastern 
American States, fish are so employed extensively. 
In New England, on the coast of Hew Brunswick, ^1 
«n tbe borders of Maine, mussels are gathered aatd 
ploughed in. In many parts of England sprats and 
other small £sh are obtained in great quantities, and 
employed in the same manner. In the State of Con- 
necticut, &Ai GLve '^teaaeA. ^(fv \.W uU, aud tbe cake is 
dried, and foimd to \)e ex.tQe««v^-^ 'is*:-Sal\a<{„ isiiai*!. 
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ug of atiimal matter nod bbues, with a little oil ro- ^H 

laining in it. ^H 

The fishermen on tlis Ameiican aliorsH use dam- ^H 

ged and frequently putrid fish as hnit for mackerel. ^M 

?hey aru thrown Into a box-hopper, iti which a cjlin- ^M 

or, studded with knivee, is made to revolve by a ■ 

rank. This is called the hait-mill, and by it the fish fl 

I reduced to a kind of paste, called polmgan ; thia I 

) thrown inti> the Eea to attract the fish, which are ■ 

bjan caught by lines with hooks having a piece of ■ 

pewter attached. I 

In Sweden, the mass remaining in the boiling pans, I 

.hjecting the heninga to Lcat for the extrac- ■ 

of tbe oil, and known as traugrnm, is used as a I 

laBure, either mixed with clay or with charred aea- I 

'eed. In Norway, the solid resinous mass which ■ 

nnaina after boiling cod-liver oil, and known as korg, I 

or graa, is also used as manure when made into a H 

mpoat with earth. H 

Mr. Braithwaite Foole, in his "Statistics of British I 

inwrce," tells ua that there are annually n»ed in ■ 

le United Kingdom 90,000,000 tons of farm-yard or I 

timal manures, exclusive of guano, nitrate of Boda, ■ 

td otber artificial fertilizers, involving a money value I 

■ j£3fi,000,000. Anything that would eeouomiBe I 

labour of transporting and spreading bulky J 

-yard manui-e, by giving us a more concentrated ^| 

portable fertilizer for our soils — anything that ^| 

render ns leas dependent upon the Peruvian ^ 

'erument for guano — mnst be hailed as a national 

Althou^'h the utilizatioB oi tVe ae-wB^ja cS. 
'OB, a£ aea-wecAB, and of the o^\ aai VBa&&^ 'b^ 
2 B 2 
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of our coasts has been discussecl for years poet, if 
have not yet become articles of commerce, 
available to any extent by the agriculturiatfi of J 
kiugdom. 

Professor Fowces aays, " In every system of 
iug, it 18 not the name of the manure, but its o 
compoHHon, that constitutes its agricultural i 
nnce ; the chief object is to restore to the Ifu 
subatances which anitnals and crops have take) 
it, and which cannot be restored by the atmospl 
Again, " the ait of manuring laud depends t 
upon two considerations : first, a knowledge ( 
organic constituents of the crop intended to he 
grown ; secondly, a knowledge of the constituentB of 
the soil ; — or, in other wrorda, the soil must be able to 
supply the crop with mineral food, sufficient in kind 
and quantity to enable It to arrive at full niataritf. 
Without this, a soil, however good, may be rendered 
perfectly sterile by cavryiug off crops every year." 

Concentrated manure has ceased to be a novelty ; 
the valuable pt-operties of ammonia and phosphate 
and theii- varied application are now familiar to the 
agriculturist, and large £ums are yearly expended in 
the United Kingdom to procure these desiderata. 
The annual importation of Peruvian guano, which 
stands foremost in public estimation, now exceeds 
178,000 tons, realizing about £12 per ton. Fish 
being, to a certain extent, the soui-ce of this most 
valuable fertilizer, its manufacture into a manure has 
already led to some practical research ; but, owing 
primarily to ttie neg\eiAcA «y«urai^iii.ltareductioji, 
and the comp'tica.teA meoVaiwMi K^\i»jiE»a feiajwiv.- 
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mentaily used tlierein, those efforts were uot attended 
witfa commercial siiccesB. Sir, S. Oslei*, of Gi'eat Yar- 
moatli, has pateuted a process whereby fish can be 
converted into a most valuable manure, by extracting 
tlie fluids and reducing tlie solids to a dry powder by 
Miuple and inexpensive means ; the aj)plication of 
wbicli, vipon a acalo commensurate to the largely 
increasing demand, will, to a great extent, render agri- 
cnlturista independent of the Peruvian government. 
The following is condensed from a report by Professor 
Way (of the Eoyal Agricultural Society of England), 
on fish manure : — " It is perfectly practicable to pi-o- 
duce from fish a portable manure of great value, not 
I'snbject to alteration by keeping under ordinary cir- 
Thero cannot be a doubt of the value of 
\hiB manure, especially for corn crops j and the maou- 
Otore of manure from fish offers the only available 
supplying the demand for additional ammo- 
and will, if caixied out on an adequate 
mtial bonetit to the agriculture of this 
mtry." 

Owing to its quick decomposition, Hsh has not been 
Btematicslly applied as an agricultural stimulant, 
ncoept in the immediate vicinity of a fishery ; but it 
n'tained, by multiplied experiments upon 
I tcaie sufBciently largo to afford satisfactory tests, 
lat it may be cheaply converted into a dry, in- 
>dorous, and most valuable article of commerce, yield- 
mg to the land nutritive powers of a moat permanent 
^aracter ; and that the application of capital to this 

□ of the trade alone wiU secuta a. ■nnjsft.TavwMia- 
(iVb return. 
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Professor Liebig says, " A time will cjoms, i 
plants growing iijion a field will be supplied i 
tbeir a.ppropriais man urea, prepared in 
niftnufactoriea,— wben a. plant will receive only^d 
Bubstancea aa actnally serve it for food." 
Chemistry in it» Application to Agrietdtitre.) 

The progress of cbemical science is every year 
affording additional light, both as to the kind and ths- 
<puUily of manure or food which must be stip|)lieit 
and proving that no effort is likely to yield a richer 
reward to the farmer, than attention to the eeonony 
of mannres ; this sufaject ia, in fact, preying itsrff 
more and move every seascm apoo. the attention of th» 
practical man. 

Since the cessation of bounties, the fislierles hare 
been declining J but a iiseFnl stimultis would on- 
doubtedly improve them, and the maimfacture of the 
Buperahtindant fiah would soon supply that stimnloB. 
There ia a want for moi-e gnano than Peini can sap- 
ply, tbe demand is inci'eaaed and the supply ia falling 
off. All the new discoveries are phosjihatio and not 
ammoniacal. A ton of guano is the equivalent of ll) 
quarters of wheat, a cargo of 1,000 tons to 10,000 
quarters. In the United Kingdom we have nsuaDy 
under cuUnre 5,000,000 acres with wheat. We import 
annually on the average about 5,000,000 quarters of 
wheatand flour. This is esactlyonei^iittrter peraoreraorp 
than our home produce, and that quarter might be got. 

Guano or liuano, in the language of Ceuti-ol Pern, 
fiignilies manure, and is the excrement of the goafro* 
liinla wbii;!! feci upoB. &^. Wa "flfto m<:i*. lAsai**, <« 
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plioaphate which it contaioa, rendering its action ii 
mediate on the soil, and is found mostly between the 
tlfleeuth and twentieth degrees of aouth latitude. It is 
chiefly used by tlie PeruvianB, in the culture of n 

, on their sandy plains, and may bo trueed back 
ttpwarda of 500 years. Tlia benefits enjoyed liy tli» j 
Pernvians from the uae of gnano may bo se 
rork of Antonio di UUoa, a Spanish author, who 1 
Klblished Lis voyage to South Ameriufi in 1748, i 
ifterwards by the celebrated Von Htmiboldt, who ' 
further described its abnndance, qualities, and use. 
[tB formation refer:) to an era when the ddugi?d globe 
9 provided with a greater number of aquatic birda 
Hian at the present, and countless ages must liava ^m 
passed away before sucb accumulations could have ^H 
kAQ place. Under the government of tiie Incaa i» ^^ 
Mniah Pera in the fifteenth century, it was made ft ^^ 

, punishaVile by death, to destroy any of the wa 
iwl that iulmbited the gnano islands, indicating the 
h estimation in which the siibatance was heldj and 
I ttus throws light on the means of its accumiilatiou. 

It nay be asked, why the manure from sea fowl, to- 
be foond in quantity oa aome of our northern rooky 
i^ta, should not equal foreign guano 1 This is fully 
■omnnted for by the humidity of our climate, the- 
.ftwjuent rain washing away its most valuable proper- 
ereas in Peru it never rains, and the manure 
n deposited stratum on stratum, whcro it consolidates 
dries, and retainij all its powerful ammoniafia! elements, 
e especially required for the luxuriant growth 
I nf ^rioultiiral crops. 

It in, therefore, confesaedly an o\i\ec* <AJ&»^^^^ 
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importance tu Unit an auxiliary, or snbatitD 
guano, which may check excessive prices, limitfl 
increasing consumption, and aSbril a provmol 
artificial manure, if the supply of guano sbonldl 
Fjali, the Eource of guano, naturally suggests 
The supply is inexhaustible, and almost i 
Beduced to its solid parts, it is a. valuable c 
trated manure, rich in the beat fertilizers, t 
and phosphates : white the gelatine and oil i 
coliected a.% merchantable products, which will g 
rally pay the cost of converting the tish into d 
and perliaps leave a profit. 

It lias bean aacertaiued by multiplied and et 
tory experiments, and confirmed by actual wi 
that the waste and refuse fish may be thus c 
and the gelatine and oil collected. The machi 
and the process are most simple, inexpensive^ 3 
effectual. The resulting manure is a dry fibi 
powder, which retains all the fertilizing ])owera of I 
fish ill a form the most convenient for use, and w^ 
appearance and sensible properties make adulte 
almost impossible; since every one could judge J 
himself, by the Uiero inspection and amell, otm 
genuine character. The demand would certainljs 
exceed the utmost attainable supply ; and at a p 
cheap as compared with any other manure, it wo) 
give a very lai-ge profit to the manufacturer. 
waste and refuse of a great fishing port will for 
the materials cheaply and without risl 
and as it will be a great additional gain to a fiali 
adventure to obtaVn a certam mii 'astoSaLiA demand 
for all this waste aui otinCT-jrue ■o.-o^wiQXftWB.'Cs* 
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itabliabment of manufactories of fisli manure would 
(ui to new fisLeries, where, without such aid, they 
nild not prudectly be commenced. 
Wa are all aware of the extent to which the im- 
prtatioa of guano hati bean, carried on for years past, 
1 Africa, South America, and other quartera, ex- 
Kding two millions sterling annually ; and any substi- 
« that could be found for this substance would confer 
: Bobstautial benefit on the country, aud give employ- 
M a branch of industry deserving of encourage- 
We have around our seaboard, a reservoir of 
dunilar products to those of the places named ; and if, 
liatead of trusting to the chemical agency of birds, 
fl converted the fish which swarui upon our coasts 
Dto as profitable manure us they jiroduoe, it would 
paterially aaaist our fisheiies and confer an invaluable 
)poa to agriculture. Owing to the facility of its 
tseomposition and consequent difficulty of transport, 
t has heretofore been unemployed for this purpose, 
Boept on the coasts where it is found j but by a very 
^ple patent process, it can be converted into a diy, 
aodorouB, and eaaily transported article of commerce. 
ihuB, fish carefully prepared without the loss of its 
lementary constitueuts will produce greater results 
ilBn Peruvian guano, at a much leas cost. In pro- 
ibrtion as it becomes known that the introduction of 
I guano into the fields of the farmers will put 
ir pockets — op, what amonnta to the 
I thing, prevent its going out, — they may be 
xpected zealously to patronize it ; and the skill 
and fltaenoe once almost exc\ua\ve\5 ievoVei. ■«) *0o& 
rfioo of one class of commQA\^\TO '^'^ ''^ 



378 WASTE AND DKDEVKK)PED SCBSTAM^b, 

be bi-ought to bear upon tlie cuUivatioa 
soil. 

Fish scales may be procured whereTer there 
Bmoking-house, and would he ^valuable addition bo 
mannfaoture on account of the ammonia and phaB> 
phatcB which they contaJn ; theae are similar to hair, 
horn, wool, and otlier apyiendagea of the ekia. ThB 
action of ammonia on such solidu promotes tbetr 
deeoTD position : their advantage is, tliat nothiog is 
wasted ; tbeir defect, that Ihey are alow — ibia they Iiavo 
in common with hone duat. Scales ground and tnixed 
with fish manure will be quite as good as Peraviaji 
guano, the fish powiler would act quickly, tlie scalds 
more slowly, but all would he good and no wssteL 
The patent fiah gnano will have the animal fibre, the 
nitrogen of which will be converted to ammonia, wben 
the manure decomposes on the ground, and this is its 
great excellence. It ia not like guano which evolves 
ammonia with such intensity that it will kill vegeta- 
tion unless diluted ; this manure will not give any, 
for it has none, till it decomposea by 
being put into the ground, and then the clay 
it as fast as it ia evolved. Common care to keep 
a, dry store will suffice, and if accident should 
on shipboard, it will take no barm for a few days, 
maybe redried, and will be then aagoud and safe as i 
The proportion of piiosphatc and azote will vary witS 
different fish at diiferenb seasons, It is enough ta fix 
all the manuring principles and remove ail that i> 
worthless for the purpose. The body of the fiab is 
excellent. It contama mada -^ow^Qotaa,, is. ■»<% wn 
^ Hie Bbining of ataVe&fl^i, ^oante. 'rfv'fc rasn 
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sad prepared in ft form available for preservation, ' 
cftraage, anil diatributian on the laud, no tuaiiiire caa 
ibettar. 

It is quite dear that no o^ie spot and do one macu- 
Id (!up;jl7 tlie liundredth part of tlie 
It it may be carried on wherever there ia a. 
to Hhelter a boat, and fishing ground to eiujilajr 
itL The manure would pay to support a fishery of 
Stvelf, while the better fish will sell readily, the comfort 
of all the working classea be promoted, a nursery of 
HtB finest BBamen be maintained ; and help be every- 
"Wiiere at hand for distressed vessels, since the iiah~ 
en wonld be the best of pilots, and the best of 
ra for a life boat None hut a Galierman can tell 
take of a trawler ; the -qaantity of fish in the sea 
SerilHmitable, hence there ai'e no bounds to the supply. 
It' only depends on energy and the exercise of skill to 
any quantity that may be required. All the 
mbabiUints of the ocean can be converted into 
3. Nearly all except the beat fish have hitherta 
thrown away, tlie farmers ilecliuing to take the 
'teoablfl to proem's them, although quite ready to 
admit their good qualities, Skate, dog-fish, fiva- 
fingers, prawns, and small Crustacea, may be cod~ 
Terted into valuable manure ; and a certain market 
reftiso and broken fiah would be a great boon, 
and tend to the inoro perfect development of the 
It is stated, that a cod produces more than 
Am millions of eggs, a ling nine millions, and other 
fiah several hundred thou!ianda ; and the (question. o£ 
mppfy would be set at rest for e'^er, -we 

fationce, and perse veraivce, ■■'"'S^'^™- 
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Hecuriog this vant wealth tliat exists on 
The most earnest and searchiog inquiry jb, tbei 
demanded in this matter ; and the opportai 
improving the mantiring facilities of the 
iuterest should not ha foolishlj neglected, 

About 25a. per ton delivered, may lie calonli 
upon 113 an average price for inedible fish tliroughont 
the year, although it is frequently to be bought in 
quantity at much lower rates ; hut, to insure a con- 
tinuous supply, a sufficient motive must be given 
to induce fishermen to fish in all weathers. Much, 
Iiowever, will depend upon the tact displayed by the 
buyers ; and no two Btotions will probably piircliase 
fiah upon precisely the same terms, but a higher 
rate at one would be balanced by the lower price ht 
another. The groat point ia to get the men to workf 
givinj; them living prices ; this hitherto has been the 
great drawback, for not having been remunerated for 
their toil and exposure, they have thrown the refuse 
fish away. 

Jfany manure companies have started, but for vraM 
of practical men to carry out their designs they havB 
failed. Large sums have been squandered in pre- 
liminary expenses, absorbing all their capital. 

Ten tons of inedible, firm, fresh iish will prodnoe 
nearly thi'ee tons of guano, and a similar quantity of 
salted about four tons ; containing upwards of 20 
cent, of alkaline salts. After extracting the oil i 
gelatine which will partly pay the cost of manufaot 
the x^fuse is valuable to gardeners and farmers w 
liquid manure ■, tbia w c\i\b^^ e. wSra^Ao^ ut ^«.lB.tiae, 
flavoui-ed yr ith osmoaone ^,<.V« v™^''^'> """^^'^ ^^'* '^ 
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' different meata tbeir particular and distinguishing; 
taete). The earthy portion in fiah bones ia less th&a 
in land animal.^ although the amount of i)ho8phate 
in proportion to carbonate may be greater ; the pre- 
^pitate we get by siilpliuric acid ia sulphato of Hme 
tfc gypsum. The pbosphates in fish guauo may be 
rendeied soluble by sulphuric acid, or by the action 
'itt oaostic potass, anj thug possibly increase the value 
,af the manure, and the silicate of potaas would be 
^tind excellent either for grass or corn. 

!Li Ireland, a market for ofikl, damaged or inferior 
<£ab, is the great desideratum, aad by establishing 
atatiODS on the coast, any amount of supply could be 
•Becnred, by paying a fair price per ton. Ireland's 
'yvaters are rich mines of wealth, and the Irish fisher- 

BB are enterprising and industiioua when encouraged 

id paid. Fbh guano is the element of progress, and 
it will be found that those who most cultivate it 
will be in the ascendant, and wealth will flow in 
ooatinnona and willing tributaiies to purchase and 
Jwward it. 

I Cornwall is the chief seat of the pUcliard fishery, 
and very largo quantities of inedible fish may be 
obtfuned on tliat coast if properly sought after. The 
fleet of fishing boats take mackerel in the spring, 
ihen pilchards, and afterwards fill up the year with 
jterrings on the Irish coast, all with drift nets, escept 
ithe Beans for pilchards. 

litxa from a variety of sources might be produced 
B quantity of genuine maniire, without waste, and 
vhich consists of the azote aud phoa^Wte -gTvutx^fea 
iJtr tiar moBt concentrated jmd a"jaiBWVft lim». 
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I tar^ smQiint of nitrogen present BfTocd 

Mt ready and simplt; test of its great value. 

Id a Report on Great Yarmouth, addrfl 
James Ciiird, Esq., M.P. for Danbai', by MjuM 

ler, lie says ; — 

" We have a HUccession of fiuliing and n 
witliout fish, and provide 
Inarlfet, the take would be euormoiisly : 
Dog-lisli dining the atituma fishing of three mon' 
(to nso the fishermfiu's espresaion), ' are as plentitn] 
dropa of wator, many a yard long, and 28 lb. weig' 
These are the nuturul enemies of nets and men, 1 
ate cnt away from their lines and removed from ti 
nets as quickly as possible. Aa unlimited niimbei 
theae may be obtained at about 203. per ton. T] 
fish pm-poaely for dogs at Cromer, and at van 
points on the Norfolk coast, and due € 
would Becure a very large supply. 

" We have aixty trawlers belonging to t«j 
paniee, sending in their prime fiah daily ; 
fish thrown overboard from these vessels exea 
5 owt. each, or W tons daily, making 00 tona 
■week, or 4,{i80 tons returned annually to the det 
this, at 20a. per ton, — a. remunerative price, — wo 
give the companies a large additional profit to 
■divided between, them, at present wasted, besidavij 
broken fish, of which no account is taken. ,^M 

" Kearly four hundred vessels ai'e employe^^f 
herring and mackerel fishing, these produce i^H 
the autumn 2,000 to 3,000 tons of refuse fish nndM 
and the numcvoaa smoVva^-WiiBKia from 500 to 'i 
tons o£ hming scales, w>-o!wiivui%»^*«i»«*-\S 
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lot. oi' nitrogeii, and 40 per ceut. oi' phospliates, 
Igethei- with the charcoal and waste ; this will be, 
e bone-dust, a jiertuanent maimre. 
" Sprats ancceed the aatumu fishing and are very 
n the coast, they are bought from the boats 
itiiefiaLiijg grounds at very low prices, in enormoua 
■aatities for mannre, and cliieflyused by the hop and 
terry growers. Tlie iinest are selected for smoking, 
il sale among the poor. It is difEouIt to calculate 
9 numbera of these, as tliey are very flaotuating. 
lately after the sjiring herrings make their 
ipawanoe, many hundred tons of these may be 
tagbt at 25s. per ton ; they contain do oil, aud are 
|]y useful for manure. The mackerel and summer 
irringa fallow, both highly valuable for their oil, 
Miat 17^ and 10 per cent 

"Otu* fishermen will only be too glad to Gsh for o£&I, 
imbeiB during summer are tIaOy engaged in shrimp- 
Ig, and about one-half their take now wasted, 
ttBiBting of hard-heada, needie-fiah, and small ci-us- 
tbey would gladly sell at Scf. per bosket, 
s the refuse from our daily market. Propor- 
Doate quantities may be obtained at all the fishing 
B from the unbounded supply afibrded by the 
Bep. 12,377 boats, manned by 43,014 fishermen, 
3 at present employed, and 93,fl9G men aud boys, 
tduding the curing department, and these will 
(lidly increase, providing a. fair return can be 
e and their industry encouraged. Many hundred 
i of hewing oil and livers are to be bought 
1^ which would he an additionaV Rw.vtce (A •^^Q'fe. 
AuJing the maQiifactare oE &fi\i. ^'a'Si '^ *" 
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great use in lastring ribbons, gauze, and clarifying 
wines, &c." 

ANALYSIS OF GENUINE FISH GUANO. 

Dog Fish & Herringr. OflU Fish. 
Moisture 8*75 .. 9*62 

Nitrogenous animal matter . . 65*24 . . 64*72 

Oil and fatty matter .. .. 9*22 .. 8*84 

Phosphate of lime . . . . 9*24 . . 8*86 

Sulphate of lime .. .. 1*94 .. 1*46 

Alkaline sulphates, and muriates 4*58 . . 8*10 

Sand, &c. 1*08 .. 3*40 



100* 100* 



Nitrogen .. .. 8*99 .. 9*24 
Equal to ammonia . 10*92 .. 11*22 

A patent has been secured for combining in a 
cheap and portable form, all the nutritive portions 
of fish, for food, well adapted to support, efficiently 
and permanently, mental and physical vigour ; it is 
easily preserved in all climates, seasons, and circum- 
stances, in a form the most concentrated and conve- 
nient for carriage ; it is prepared with little trouble, 
and by its cheapness accommodates itself to universal 
use. 

The following announcement affords a practical 
exemplification of the demand for waste products of 
the fisheries : — 

" To Fish -merchants and others. — Wanted, Dog 
and Refuse Fish, at 20^. per ton. Herring Scales 
(clean), at 45. per swill of 2 cwt.,'"' and contracts for 

* The swill is a fiah-basket, or measure, which will contain 
about five long hundTe^ ^Qk^Q'^ ol\vwcvu^^\ vw^xiX.-^ ^^ U^eae 
baskets making a last. 
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33 months agreed to. Livers, in barrels (including 
Etsks), at 10a,, delivered at the Marshes, and paid for 
en delivery, hj Samuel Oaler, Patent Fish Mannre 
Worka, Great Yarmouth, — Smack-owners are respect- 
iEblly invited to preserve their inedible fish, now 
thrown overboard, for joint benefit of themselves and 
Den. Beaohmen allowed Is. per ton for collection." 

Another attempt to carry out the manufacture of 
the waste from the fisheries has just been made 
(Jane, 1862) hy the establishment of the North Sea 
^iah-Gu&no Company in Loadoa, which, having a 
practical board of directors, may probably be able to 
benefit agriculture by collecting in sufficient quan- 
tities the refuse fish of the North Sea, for economical 
BOnversion into dried or prepai'ed mannre. The 
Biannre as prepared by Professor Way, one of tho 
(directors of the Company and late consnitiug chemist 
to the Royal Agricultui-al Society, according to the 
Analysis of Professor Toelcker, contains — 

Moisture G 07 

OrSBDic matter* and ommoniacnl enlts. . 64*05 

PhoaphstaB of lime and magnesia .. 2i01 

Carbonate and sulpbate of lime .. 1'52 

AlknliuB salts 3*03 



lOO'OO 
A few years ago, the Governor of Newfoundland 
'drew the attention of the Boyul Agricultural Society 
vf England to the value and importance of the use of 
waste fish and fish-offal as manure, after having under- 
gone a certain process of preparation tot tVe ■^■s^V^''* J 
[jiilrogen 9-13 equal to Bi5Janaj*-'V^"^-, , 
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ui i-euilering it portable to sjij distance, and of fiui- 
litftting its application to the soil. His Excellenc/a 
letter covered a commuiiicatioD from Lieutenant Gan- 
tier, a Fi-ecch naval oflicer on that station. Governor 
Hamilton atatea : — 

" In tbid island (l^^ewfouudland) the manure uni- 
versally applied to the soil ia fisli. conEdsting of 
the superabundant herrings and capltna in the 
pcocess of deconipoaition, and generally witbout 
any earthy admiKtore ; and the beads, bones, and 
entrails of cod-fish, after having been decomposed 
and formed into a compost with clay or peat-bog 
earth. 

" Thia raanure, I learn, has, on trial and comparison, 
been found to be much more fertilizing than gaaao ; 
and when applied to the thin, gravelly, unpromising 
Moil in the neighbourhood of this town, yields crops of 
grasa and potatoes whicb, in vigour of growth and 
productiveness, cannot be surpaaaed elsevchere. It is 
no less powerful when applied to oats, which, however, 
owing to the shortness of the season and the conse- 
quent uncertainty of the ripening of the grain, are 
but partially cultivated here. 

" Still, however rich and fertilizing as a manure 
jiah-oSal may be, when applied to the soil in even the 
crude state and unscientific manner in which it is 
used in this island, it could never become an article of 
export, and be made useful for agricultural purj 
elsewhere, without undergoing a proce&a o 
tore similar to that described by M. Gautier. 
this latter eondilionit -wilV^jtt «ftsi»AiQ^*iftaa«lj8 
referred to in tlie accom^a-aywi?, -^"s^v, *i«S. "-i 
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a product perfectly analogous to, and at least aa rich 
if not richer than, the best PeruTiun guanos. 

■' Should further expeiieuce confirm the evidence of 
theae results, there is no douht that this island could 
enpply a vast amount of the manure in question, 
affording at the same time an additional valuable 
article of export from the colony. 1'here are many 
parts of the island and its dependencies from whence 
the fishing is extensively prosecuted, and where there 

little or no agriculture, in which the manufacture of 
manore from the offal of fish at present thrown away 

valueless might be extensively and advantageously 
conducted. Tlie carcases of seals, which are now 
abandoned and left upon the ice — the skina and fat 
«nly of these animals being taken on hoard the sealing 
might also, in the event of the failure of the 
main object of the voyage, be made available in the 
furtherance of the manutacture in question." 

It appears that about two-thirds, say one-hal^ the 
ood-fish caught is thrown away as waste or offal ; bo 
that out of 100 toaa of fresh fish you have 50 tons 
for curing, reduced to 25 tona when dried, and 50 
tons of ofiaL In the three years ending 1859 there 
vere on an average upwards of 1,200,000 quintals of 
dried fish exported from Newfoundland, equal, at 20 
quintals to a ton, to about 600,000 tons of cured fish. 
Xhe offal from these, at tiie calculation of 1 ton to 5, 
onglit to give about 2S,000 tons of jiah-mauure, in a 
:t)erfectly dried state, from cod refuse alone, at present 
Krailahle. Aa little or no value is set upon it at jjveseut, 
St maj be estimated at little more tVum ^Xift -cxvca 
iowever, ■would tei cjnaiAewi!^^ 
2 c 3 
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There ai-e no leas than 3fi7 vesaela, of from 70 to 
180 tous, amounting to 35,760 tons, and cai'rying 
13,000 men, engaged in the seal oil and skin trade aJone 
at NewfouudUnd. About the Ist of March this fleet 
proceetla to sea, and falls in with what ia called the 
" sealing or whelping ice," where the seals breed and 
Tear their young, sometimes on the coast of Labrador, 
and at others on the shores of Newfoundland itself; 
and after killing the seals, they strip off the skins and 
blubber under the akin, and, abandoning the carcases, 
they stow them in the hold. The Toyage lasts about 
a month or six weeks on an average, accoiding to the 
locality where they iall in with the seals, and some- 
times ships return fully loaded in a week or a fort- 
night, while at others the voyage ia a total failure. In 
1857, there were 596,000 seals killed, from which 
7,165 tons of oil were extracted, amounting to 
X265,131 sterling, and seal-skins to the value of 
£99,217 sterlmg, exported. The bodies of tbeae 
seals, which constitute their chief bulk, must have 
given 50,000 tons, at least, of animal matter. lu 
addition to these sources of the raw material, the seas 
and bays round Newfoundland abound with fish of 
every kind, particularly the caplin, as it is called, a 
species of small sprat, upon which the cod-fish live, 
together with the dog-fish, and others which are 
peculiarly rich in oil, and can be taken in great quan- 
tities by the slightest exertion, or the adoption of 
improved machinery and system. The chief diffionlly 
to a aucceaaful mauufactare ia the want of labour, 
which is dealer at cevtam BftWiCTit K-a'^t-ti^woiiSaad 
and more scarce t\iaiv mv-j^Vkw €««, ™. -0^^ w 
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122,000 inhabitants in the tiiland, and they ai'e so 
exclusively occupied la the fiahing anil sealing seiisous, 
in summer and spriog, that they cannot attend to 
anything else. Governor Hamilton, in his excellent 
report, moat judicioiinly remarks, that, unfortu- 
nately, in that colony there is Httlc or no em- 
ployment for the labouring pojmlation during the 
ong period which intervenes between the close of the 
Ipd-fishery in summer and tlie commencement of the 
' fishery in spring, and tha.t in the mode and pro- 
» of condocting the fisheries themselves, there is 
great want of economy and adisregai-d for improve- 
lents which the application of modem science would 
pggest, and which might he rendered available in 
diranoing the industrial pursuits of the colony. In 
Ddcluaion, he says that "there are fow jiarts of the 
rorld where the process of converting labour into 
■pital is so speedy, or, for the extent of it, so effica- 
tout, as at Newfoundland. !f the catch of seals be 
D average one, upwards of XoOO.OOO is realized from 
hese ' sealing meadows,' as they are called, in a few 
reeks. The sea in this brief season yields a harvest 
profitable than the plain, and without the 
ibours of a seed-time, too." He also remarks that, 
! the abandonment of the deep-sea fishery on 
banks, the cod-fishery is now confined to small 
oats on the coast and in the bays and harbours, and 
I>nld hardly be carried on without the aid of the seal- 
sbery. But how vastly would the whole coramnnity 
benefited by utilising the entire of the ]iroduce of 
ith fisheries, in the combined ■maMw^&cWife'i'wi. >^^e.■*'- 
It is evident that the maaaiact«.tft *»-o.'b.<A 'Va 
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carried on effective!/ and profitably either at '. 
foundlaoti or elsewhere, except by coimnanding the 
raw muterial to aa indefinite amouat and at a notninal 
price, or the price of collecting it. In the cases tnen- 
tioned, large quantities are now procured for Other 
objecta, and wasted; and it is weU worthy of con- 
wderation how far the increased demand for the 
article, and the enterprising Rpirifc combined with tie 
acienco and machinery of the present day, might not 
have the effect of establishing a new and profitaUA 
trade in Newfoundland, and of utilising the whole 
animal supply, and of combining the present curing 
of cod-fish, and the cod-liver and other oil tradM, 
directly with the manufacture of manure from th« 
refuse. But to effect this, it is evident that the 
capital, machinery, and afcili must he chieSy snpplied 
from this country. 

M, Gautier say.i, " The result of the first attempts at 
such a manufacture, in 1851, yielded, on analysis: — 



?i itrogen, per ci 
Moisture 



Salnhle aalu, viz., coiunicn wit, t 
ammonia, nad a trace of Bulpbate 
PhoBphale of lima and magneain, 
Carbonate of lltns 

Silioii 

Magnesia and iDBa 
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inquire where anrl how are to b* 
procured any largo t\nB,nt\t\w ciC fish, or the remains 
flf iiah ; and how t\.ey cB.n.\>ft MJOTgrtga.'YOL\B -yyttiigK i 
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]Sow we know, from the experience of o 
that 400 tons of fresii cod Ao not yield more than 120 
tons of dried fisb for exportation. The refuse of the 
fish, which constitutes about half its weight, is often 
thrown away (in curing) into the sea. The bones are 
oast back by the sea on the beacli, whore they form 
oonfiiderable heaps, accumulated for centuries. With- 
out reckoning upon herrings and other fiah caught for 
the purpose, let us only consider the quantity of 
refuse at our disposal. TLe produce of the cod 
^aheries on the banks of Newfoundland amounts 
winaaliy to about 700,000 quintals, of which 
560,000 are cured, and the remainder rejected. If 
these 3S0,000 quintaia were decomposed, pressed, 
dried, and pulverized, they would produce 100,000 
^quintals of a powder similar to the best guano, com- 
teoaed according to the analysis above given. 

The pnlverizntion requires drying stoves and ma- 
Lcry for grinding the bones. No attempt con be 
■orthy of encouragement, though time is re- 
quired to judge its commercial result. 

For many years past, M. Molon, a French gentle- 
man, farming land in the department of Ille and 
"Vllaine, has made nae of fiah for manure. For the 
purpose of diminishing the bulk of the manure, and of 
obtaining as concentrated a, substance as possible, his 
plan ia to dry the fiah, and reduce it to powder. The 
following method is that which several years' expe- 
rience has shown to be the best : — The fish ia first 
.difflntegrated in a copper with double walla, by the 
Action of steam of several atmoaffcetes (A ■^■ce^so.t'a, 
rtmdnoed between the walls. Aitex X\ie ■wa.'wt «^ 
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oil contaioed in the fiali Lave been allowed to rua^ 
the residue is submitted to conaiderable pressure, I 
the cakes thus obtained are then rasped down. The 
broken fish id uext spread in thin luyera on canyaaa 
stretchers, which are placed in stoves constructed for 
the purpose, aud are there exposed to currentB of hot 
air. The pruceaa of drying ia by tliia means quickly 
completed, and as the dried fish is taken from the 
stoves it is ground to powder in a mill. When pul- 
verized the manure is ready for immediate use, hut 
may he kept for any length of time. Analysis and 
experience both ahow that the powder possesses all 
the properties oi' a good manure. Large quantities 
have now for several yeara been used by the French 
fermei-s, aud the result has always been superior to that 
obtained from Peravian guano. The oi! derived from 
the httK is saleahle, and the price obtained foG^^ 
enables the manu&ctnrer to deliver the i 
the fariuer at a rate sufGciently low for agrict; 
purposes. 

An extensive business is done in the vicinity of 
Narragausett Bay, KLode Island, in the raanufactaro 
«f tiah guano. It is prepai'ed in two ways : one by 
-chemically treating, cooking, drying and grinding 
Ihe fish. This is put in bags and sold at £5 per ton. 
The other Idnd is prepared in tlie same manner aa 
the above, with the exception of drying and grinding, 
it is then combined with an absorbent which is con- 
sidered a good fertilizer, and is sold at about 6k, 
per barrel, containing about 200 lb. The c 
o£ great strength, and ia («m\i<w«4 chiefly c 
Seab and bones o£ &a\L. 
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An analjHis of tbe guaDo, made by Dr. Clifti'lea T. 
JackaoD, of Bostoti, reports it, to be similar to Pent- 
viiQ gitauD in compasitioa, with the exception that 
tbe animonial matter is dried flesh of fish, and not 
putrefied, so as to be ammoniacal. It will, however, 
pi'oduce ammonia by decomposition in the soil. 

The fisheiyat the Lofoden Islands, Norway, has been 

gradually increasing during the last 20 years, and, in 

I860, 24,000,000 of cod, of the average weight of 

200 fish to the ton, were caught. In the Findmarken 

leries, further northward, still larger quantities 

ive been tuken, and instances have been known oi 

catch being bo immense that the fish themselves 

e been thrown away, from want of buyem, after 

extraction of the liver for the oil As the catcJt 

a the Lofoden fishery alona i^ equal in weight to 

,000 tons, there would be 60,000 tons of refuse, 

Ipable of [iroduoing from l.l.OOO to 30,000 tons of 

,nure fit for the market, irrespective of the 

indmivrken fisheries, as well as tbe immense quan- 

of other kinds of fish suitable for manure. 
Another instance of a useful fertilizer competing 
itb the gnano trade may be mentioned, the "TJlmate 
mnionia," recently brought forwai-d. Derived from 
il, it yields, on decomposition, a large proportion 
ammonia ; and it appears to be exceedingly useful 
the manufacture of home-made mixtures, particu- 
rly for application to com crops. 
k. Boap, which is represented to bo without smell 
1 of good qnality, ia made out of fish or blubber, 
e manufacturer boils it for aonie Xiowv?,, tinisa Vlw. 
eontents in the boiler Hett\e, a.\id \«Jte4 «&\>"aS' ''Hift 
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deposit at the bottom, -which is thrown out and 
posted to make maniire. He then straina the liquor 
through a coavse bag, ■which is put into a press, and 
all the loose matter pressed out. That which ia left 
in the bag, after this o-peration, is put into the soap- 
kettle, with one-fourth ita weight of tallow, and 
boiled with caustic, soda, or potaab for seven hours. 

Fishery salt is oae of our most valuable alkalies : it 
fertilizes the land, improves all sorts of com, is a retnedy 
for ruat and mildew in wheat, prevents disease in pot*- 
toea, and tends materially to destroy the slug, grub, 
and wire-worm. It gives greater quantity and better 
quality to all grain crops, strengthening t!ie straw, 
producing heavier and brighter samples, assisting to 
ripen bai-!ey earlier, and increasing ita yield ; renderiug 
oats more prolific, and its straw white and brittle, and 
is essential to the healthy condition of all live stock. 
It is one of the best means of preventing the ravages 
of the fly, and produces on ro\tgh pastures a muoh 
finer herbage, and sheeit and cattle uniformly prefer 
it. Salt may invariably he used to great advantage 
npon light, dry, and loamy soils, at the rate of from 
3 to lOcwt. per acre, the quantity increasing with tbs 
lightness of the soil. In no case ahould salt be used 
on stiff clay, or cold wet land, till it has been pro- 
perty drained, excepting when mixed with otber 
manures. For wheat salt should be sown about 4 to 5 
ewt. per acre on heavy land, and from 6 to 7 cwt. 
per acre on light, in equal quantities, spring and 
autumn. For barley, about 6 cwt. per acre on light 
soils, containing vegetable matter, will be found most 
valuable, and as a. toip iTB«Kni% 'w Vneaii >sot^-',^ 
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ring broailoaat, 3 to 4 cwt. per acre after sunset for 
I deBtniction of the wire-woria nnd elug, taking 
at aae that no portion of the land haa a double 



MOCK TEAELS. 
Pe&blb can be ho closely imitated, as to defy deteo- 
, and A French jeweller, at the Eshibition of 
862, placed in his case alternate rows of large real 
bd artificial peavla, with the qnery attached, " Which 
e the artificial J " 

Jt is difficult to determine accurately at vhat 
eriod the false pearls were first made. There is 
son to fluppoHe that some kind of imitation of them 
) made aa early as the thirteenth century, as we 
m from the nilea of the corporation of goldsmiths 
F Paris, for the year 1260 ; it is probable, however, 
i&t the imitations then made were simply opalescent 
i, like those now mode of different ooloure, 
lame ot perles A la lune. 
About the middle of the seventeenth century, the 
)de of making artificial pearls by coating glass glo- 
e outside with a varnish made with the 
kind of fish appears to have been diB- 
.ccovding to a book published in Paris in 
fi91, called " Livrea des Addresses," the manufacture 
these pearls, which are described as perfectly 
»tural, was a new invention. The invention of these 
Bitations is usually attributed to Jaquin, a rosary- 
;er. The process followei at "pveaeo,^ \a 'va •aja.^ 
I on the inside instead of ou ftv« o<fi»-4«- ^'^^ 



this purpose a number of IioUow beads of tbin, trans- 
jtareut, ctit glaan are blown with a. lamp, and a drop 
of the pearl essence is blown into it, and spread about 
by i-olling them. The pearl essence is obtained bj 
scraping the scales off the bleak, or Cyjprimia albumug, 
a. fresh-water fish, and repeatedly waahing them with 
water, until the whole of the foreign and animal 
matter is removed. Whbn fully washed, a little soladou 
of sal-ammoniac is added, to prevent putrefaction from 
occurriug, and the essence is ready for use. In uang 
it, howevei-, it is found advisable to add a little mng- 
lass, so as to mate the varuish adhere well ; a minutt 
trace of carmine, saffron, or Paris blue is also added, 
io order to coniraunicate a reddish, yellowish, or 
bluish tinge, in imitation of those shades obsei-ved in 
fine pearls. Formerly the makers of artificial pearls 
had to purchase the lish themselves in order to prepare 
the essence; but this has now become auarticloof trade, 
and a good deal of it is prepared at Eberbach, on the 
Neokar, for the Paris and Swiss pearl makers. It is 
calculated that 7 lb. of fish scales will yield 1 lb. of 
moist pearl essence, for which 20,000 fiah would be 
required. The scales of the well-known white bait 
are said to surpass those of the bleak for artifi»aal 
pearl making. The scales of the roach and dace have 
also been used for inferior kiuda of false pearls. 
Wlieu necklaces were much worn iu England, there 
was a considerable trade in false pearls in Loudon, 
and fish scales were in such demand that from one 
guinea to five guineas were paid for a quart of tbem.* 
■" See an article in I'lie TtcliiwiVigi«l, ■5o\. i.. ^. 1.50, od tts 
■winnfuitiiie td. nocV v^n^ 
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I The very pretty and durable ornHmeiits now made 
jkona fiah-acules, hy Mr. Mahood, are a new and at- 
{trarctive application of a waste aul>atance ; fish-scale 
'brooches, hracelets, &c., aie veil known, and to be 
met with in the galietiea of the Crystal Palace, the 
bazaars, and other places. The strong scales of many 
■e well adapted for this purpose, such as the 
.pearly acalea of the corviuo (Sparus chileTisis), the 
igolden scales of the kingfish, those of the callipeva, 
id the large scales of the pirarucu of Brazil. Fishes' 
'iVyes are also utilized hy the manufacturer of shell 
;dover3 for imitating the undeveloped buds. 

natives of the north-west coast of America 
'make from the entrails of fishes, bracelets, fishing- 
[^ea, thread, work-bags, head-dresses, and needle- 
£aseK ; of the hones they also form fish-hooks and 
needlea. But our more civilized brethren oti 
other side of the Atlantic have turned fish-bones to 
another purpose ; they boil, cleanse, and ahi'ed them, 
and pass them off as isinglass, although scarcely ci 
tftimng a particle of the gelatinous property. 

Dog-fish are caught principally for the oil obtained 
from their livers, a large fish yielding about a barrel 
of oil. Their di-ied bodies are sold in Nova Scutia, at 
St. Gd, the hundred, for feeding pigs iluriag the 
■winter, from November till May ; two fish boiled o 
roasted are given per day to a good'sized store pig. 
Several hundred dog-fish skins are annually in: 

I ported, principally for smoothing wood and metala by 
their rough abrading sni-fece. Eel akias are used i 
America »n<) o(Iiei' quartera for twiaUng, 'nAfi \Q\«fc 
iod wbJp laabea, and to form the ttotig^ taMi.Wi'a» 
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the swiple and hand-staS' of the tLrashiug-fiul. 
skins, and Bome other fish ekiiis, are sold in lug* 
quantities by fish saleioea to dealers at i^d, a Ih, 

being used to refine liqaors, clear cofTee, &c. 



COLLECTION" OF AND COMMERCE IN ICE. 

Xci^ a waste product of Nature, is on indispensable 
article of conaamption in most countries, but espe- 
cially is it appreciated in warm climatea. The use of 
it to cool our beverage, or to preserve our food, is bat 
one of its applications, and yet the extent to which it 
is used for these purposes la scarcely appreciated. la 
our Bhort winter^ there is the greater eagerness tnaiii- 
fested to obtma and store up in cellars the ice ob- 
tained from the ponds and rivers in the neighbourhood 
of large towns, and laden carts may he seen wend- 
ing their way to the great depots of the confectioners 
or wine merchants very soon afler a sharp firost. 

But this ia only one of the employments of thia great 
auxiliary of life's enjoyment By means of a plenti- 
ful supply of ice, we are able, under the highest tem- 
peratnre, to obtain an artificial chmate adapted to om 
convenience and comfort A building in the Southern 
States may be cooled in summer at no greater expenw 
than it can be heated tn winter, and just as easily ; 
with an atmosphere out of doors of 90° Fah. we may 
regale ourselves ia a temperature in-doors of 70°, 
paying for coldness no more than ia done for fuel in 
winter. Iten, aga\ii,ita ■cftmeiiA-ascft-M.^adsstiinedi. 
cinally — to ^sjeV msiaiH. -, \Xa ^^tgaafiwa. Sot g 
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Mreragea, or, in large quantities, externally ; to gene- 

i, in hospitals, depSta, and aoldiera' quarters, and 

litutions of every kind, a cool atmoaphere under 

g^h natural temperatures ; to reudei* the atmosphere 

( dwellings incompatible with the existence of the 

llousand noxious insects incident to hot climates : 

these advantages and many move will suggest 

imaehea aa reauUing from the transit of ice in 

ih quantities and at such prices as to make it aa 

milable commodity for the uupply of tiie wants of 

lamvmities where Nature has not furuiahed the 

tment. 

With us, ice doee not form a very large item of 
fade; besides our small home supply, we import from 
,000 to 32,000 tons annually (according to the 
BFTerity or mildness of our winter), valued at £1 per 
But in other countries, especially in America 
SuBsia, they calculate th-c prospects of the ic« 
as we debate about the !<tate of our wheat crop. 
value of the ice shipped annually from the Ame- 
h»D republic averages £300,000. The home con- 
iption in the States is considerable, by almost all 
accustomed to contract for a daily 
apply from those who make a business of selling it. 
The Romans derive their supplies from atorcB of 
low preserved in the caverns of Etna. The Chilians 
niw large supplies from the Cordilleras, and cheap 
p is aa much a necesuty in Lima and Yaljiaraiso as 
:«keap bread is with ua. And what is more singular, 
ia, that amid all their revolutionary disturbances, ice- 
laden niulea are nerer molested by eltWx \->a.iX:3- '^'^^ 
ice. ^iv '^i^.^S 
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and West tudiee, the detention of an ice-lnJeu ship is- 
one of the greatest calamities tbat can occur. Tlu 
ice consumed in St. Petersburg during the BamniR 
coats tte inhabitants about £400,000. 

This singular can-ying trade from America to 
varions oountriea was first commenced about half a 
century ago by an enterprising Yankee merchant, 
named Tudor, who shipped a cargo of ice from BoaUm 
to Martinique, and though the consignment T«Hnl(ed 
in a very heavy loss, it was carried on to other ialandg 
of the West Indies until the last war temporarily sna- 
pended it, Mr. Tudor, tlie originator, followed it up, 
however, Bubaequently, and the result was more profit- 
able, leading to very extended transactions, having a 
contract with the Spanish Government to supply 
Havana, and also large and profitable demands at 
Charleatoi), Savannah, and New Orleans!. In 1633, 
he extended the trade to the capitals of tbree ludian 
presidencies — Calcutta, iMadras, and Bombay — and 
now severul thousand tons are shipped monthly duiiiig 
the season to each of these places. 

American ice is also forwarded to Pemanibiioo and 
Rio, to Mauritius and FtCunioii, and as far east m 
Batavia, Hong Eong, and Whampoa. 

A few yeara ago, we used to be chiefly dependent 
ourselves upon America for a large quantity of Wenham 
Lake ice, which came to Liverpool ; but of late years, 
the Ice-K-ing has beeu more lavish in his home sap- 
plies, BO tliat we have become more indepeudeut of 
foreign sources for the raw material for our wins' 
coolers and ice-creB.\na. 

The coUectioTi Mii sie cS. V» '^b- i 
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grown into an important trade, both for home use 
and for foreign customers. The domestic consump- 
tion of ice in the chief cities of the United States is 
estimated to amount annually to — 







Tons. 


New York 




. 300,000 


Philadelphia 




. 200,000 


Boston . . 




60,000 


Baltimore 




. 45,000 


New Orleans 




40,000 


St. Louis 




. 25,000 


Cincinnati 




. 25,000 


Washington 




. 20,000 


Mobile 




15,000 


Charleston 




15,000 



In the vicinity of New York a large quantity of 
ice is obtained. There are several companies there 
devoted to ice cutting, storing, and vending. The 
amounts placed in storage during the winter of 1857 
were as follows : — 

Tods. 
250,000 

40,000 

20,000 

20,000 

10,000 



Knickerbocker Co. 

New York and Brooklyn Co. 

People's . . 

Independent 

Passaic .. 



Total 



S40,000 



The first-named company cut and stored about 
130,000 tons at Kockland Lake and employed up- 
wards of 1,500 men. At High Lake and some other 
pieces of water, 50,000 or 60,000 tons more were 
obtained. New York exports but \\U\e \cfc, ^^ 
supply required for home consumptioii occ\x^^va% Va% 

2d 
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labour of the Tarioiis oompa&iea almoafc 
Large qnantities of ice are also cat in Kew Haap- 
shire, Maine, New Bedford, Frovidetioe^ BaltJmow^ 
and Philadelphia. 

The Oity of Boston is the chief port of expor- 
tation. The amount shipped each season now eiLceedB 
200,000 tons, two-thirds of which are sent to the 
Southern cities, and the greater part of the remaindsr 
to South American and West Indian port& 

The trade is very advantageous to all oonoenwd, 
and even benefits the timber men and aaw-milb 
of Maine and New Brunswick. So much aaw-diut is 
required in packing ice for shipment, that it sells fiir 
three dollars a load, and one or two schooners are 
constantly employed in bringing it from the aaw-milb 
on the St. John river to Boston. 

There are now sixteen companies in Boston engaged 
in the business of shipping ice to the East and Week 
Indies, and to New Orleans and other southern ports. 
The demand for the article is now so great for export, 
that large contracts are made for it in "Worcester 
county to be transported to Boston by railroad. They 
formerly sold their ice in New Orleans at six cents a 
pound, but now sell it at one cent ; and where they 
made one dollar by selling it at six cents, they now 
make four dollars by selling it at one cent a pound. 
When it sold at six cents a pound, none but the 
wealthy could afford to purchase, but at one cent all 
classes buy it, so that it is sold before much of it is 
wasted by melting. The ice is sawed by a machine 
into square blocks not \^Ba \Xiasi \?w^Ivq inches thick, 
and is packed on \>08lv:^ Wi^ n^^s^^ ^'^JOol ^'ra;:^ ^jo.^ 
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boxed witli tliin timber made air tight. One of 
le Boston oomjianlea puid last year 7,000 dolLura for 
Btraw aD<l bay they used lor packiog. 
Lmong those who have been most foremost in tho 
imencement and proseontion of this trade in the 
rodnets drawn from the domain of the Frost King, 
have been more ai'deut anil cuterpriaing, or better 
iquainted 'with the details of the bnainess, than 
rathajiie] J. Wyeth, of Fresh-pond, Cambridge. From 
.1 beantiftil poud, abounding aa it does with the 
lire and pellucid element, has been drawn the principal 
irtion of the ice that has not only yielded its cooling 
fluence to the inhabitants of the American cities and 
wua, bat has blessed, with its refreshing luxury, 
me of the mo^t distant portions of the globe. 
In perambulftting the borders of that beautiful pond, 
le might almost imagine himself back into the days 
' antiquity — and fancy this formidable building a 
Diple reared in honour of the deity that presides 
rer the lake. As lie saw hundreds of men removing 
iB masses of ice, he mjgJit suppose them votaries of 
it deity, endeavouring to release her from the fierce 
I>d iron embrace of the rude monster who was 
(tempting lo bind her down ; and he might well 
jppose them engaged in some enthusiastic eilbrt to 
^ the sunlight in upon the beautiful bosom of the 
Ike that was the object of their love and veneration. 
A description of Mr. Wyeth's mammoth ice-house, 
pon the borders of Freah-poad, may not be un- 
et^esting. 

The main building is composed ot a tirv^a -«%&, 
&et high, one hundred aut\ BB'JenX.^-wi¥ji'& ^ 
2d 2 
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wiJe, and one hundred tind ninety-ruDe feet long — 
eucloBing more than three-fourths of an acre of laod, 
tirtd capable of containiug upwards of tbtrtT-ninB 
thousand tons of ice. The walls are of brick, and 
measare four feet froia the outside of the outer will 
to the inside of the inuer one ; the intermediate wall, 
between the two, thus forming two air spaces. All 
three are connected by thin transverse brick walls, 
from the outside wall to the middle, and from that to 
the inner one. To prevent heat passing througU 
them, they are so placed that no one of them is coo- 
tinuens thix^iigh. Those which form the conneotioB 
of the middle and outer walls, are intermediate 
between those which connect the middle with the 
inner one ; thus forming, as it were, overlapping fluM 
from the bottom to the top of the building. These 
flues, or air spaces, are again cnt off by eoDneotioM 
between the walls, laid Loiizontally. Here the xftme 
rale of never connecting the outer with the middle 
wall, at the same place as the middle is connected 
with the inner one, is again observed. These last 
connections are of plank, resting on projections in the 
brick work. About fifteen hundred thousand bricks, 
id eight hundred thousand feet of boards and oth^ 
lumber, have been used in its coustruction. There are 
five receiving doors, opening into as many vaults, 
into which the building is divided. All the blocks of 
ice are of equal diraeiiaions — and each vault is of such 
capacity as to contain an exact Dumber of them, with- 
out any loss of room in the stowage. The whole is 
covered with fi^e loota, -s^i^cV wk tajjijoited by the 
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«utside walls, aad the partiLion walla wliich separate 
the vaults. There ia one Jischarglng door, thvough 
Vhich the ice contained in the vaults is to be placed 
ipn the railroad cani. To facilitate thia operation, 
e ia a lowering machine capable of suataining 
e tons at one load. This machine is tirttt worked 
lit the door of the o'lter vault, aod when the contents 
r that arc exhausted, it ia passed across to the nest 
one, where it performs the same oiBcc, and bo on. 
JThe floor of the house is brought to a level lower than 
that of the lake. The sides and bottom are water- 
[ht. Immediately before the time of etoring the ice 
s arrived, enough wacer ia admitted to cover the 
door, which freezes, and forms a perfect level oa which 
;noe packing the ice. The outside of the 
Irjiouee ia in a good style of ar-chitecture. Its immense 
■walla are relieved by pilastera, entablatures, covings, 
r projections, so as to avoid the blank 
:*&ppearance it would otherwise present. 

To the main building ia joined a tool-house, one 
'.tundred and seventy-eight feet long, and sixteen feet 
■wide, iu which the whole apparatus of the ice trade 
may he seen at one view — each tool iu its place, and 
properly registered. A division of this building ia 
appropriated to workmen who repair the various 
machines, and to the grinding of tools, which last is 
'done by horse-power, 

is another building, ninety feet long and 
aeventeen and a half feet wide, through which the ice 
I its road to the rail-road cars, when tran- 
^orted from the lake without be\ug atoYa&. '&«%\&k» 
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those, there is also a car-house, In which to store tho 
rail-road cars (which ai*e built for the establishment), 
whea Dot in 11 ae. 

If these buiJdinga are remarkahle for their aize and 
adaptation to the [nirpoaea fov which they are iq- 
tetided, the means of filling and discharging them are 
still more su. Seven I'ail-ioad cars can be laden with 
twenty-eight tous of ice in four and a half minutee, 
and unladen in one minute and a half, which may 
serve to show their excellence. 

The following deBuHption will give an idea of the 
mode of operation ; — The ice-houses, near the lakes 
and ponds, are immense wooden huildinga, ca]iable of 
holding 10,000 to 20,000 tons each ; Bonie cover half 
an acre of ground. They are built with double walls — 
that ia, with an inner wall all round, two feet from 
the outer one ; and the sjiace betweeu is filled with 
saw-dust — a non-conductor — malciiig a soUd wall, im- 
]ierTioua to heat and air, and of ten feet in thicfcneaa. 
The macliines employed for cutting the ice are very 
beautiful, and the work is done by men and horses ia 
the following manner : — The ice that is intended to 
he cut is kept clear of snow, as soon as it is sufficiently 
thick to bear the weight of the men and horses to he 
employed, which it will do at six inches ; and the 
Buow is kept scraped from it untU it ia thick enough 
to cut. A piece of ice is cleared of two acres in ex- 
tent, which, at a foot thick, will give about 2,000 tons. 
By keeping the snow off it freezes thicker, as the frMl 
ia freely allowed to ])enetrate. When the time of 
cutting arrives, t\iB taei* cowitfte'wai M^^ii Q-^e n? ^^vna 
)8, by getUng a BtT:s|^^^gg|j|^^y 
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each waj. A small hand-ploush is pushed along tlii 
itil the grooTO is about a quarter of an inoli lu 
width, and tliree inclies deep, wlieu tLey commence 
'with the "marker" — an impleaient drawn by two 
i2ioraes, which makes two new grooves parallel with the 
£rst, twenty-one inclies, the gauge remaining in tlia 
first groove. It ia then shifted to the outBide groove, 
two more. The same operation goes on, ia 
'parallel rectaogiilar lines, until the ice is all marked 
'ont into squares of twenty-one inches. In the mean- 
While, the plough is following in these groovea, drawn 
'"hy a single horse, a man leading it ; and he cats up 
the ice to a depth of six inches. The outer blocks 
are then sawn ont, and iron tars are used in splitting 
Uiem. Tlieaa bars are like a spado, of a wedge form. 
In dropping them into the gi'ooves the ice splits off, 
ftnd a very slight blow is sufficient to sejinrate them ; 
md they split easy or hard, according to the weather 
fc a very cold day. Ice is very bcittle in keen frost ;. 
in comparatively softer weather, it is more ductile and 
rcHstible. Platforms, or low tables, are placed near 
the opening made m the ice, with an iron slide reach- 
ing from them into the water ; and a man stands oa 
each side with an ice-hook, very muck like a boat-hook^. 
fcit made of steel, with fine sharp points. With these 
the ice is hooked witii a jerk that throws it on the- 
platform on the sides, which are of the same height.-. 
On a cold day everything becomes covered with ice„ 
and the blocks are each sent spinning along, althoughi 
they weigh two cwt., as if they weiglied only a pound. 
The slides are large lattice-woTk pUt^utvaa^ a&o-« '<>iis 
drain, sad tjjree tona can t\iaa "Qe e9si^J^^ 
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one of tliein by oue liorse. It is then carried toM 
ice-liouses, discLarged upon a platforoi in front of U 
doors, aud lioisted into tlis building hy a, hoise. 
Forty men and twelve iioi-sea will cut and stow away 
400 tons a day. If the weather be favourable, one 
hundred men arc sometimes employed atouce; and in 
three weeks the ice-crop, about 200,000 tons, is secured. 
Some winters it is very diEELcult to secure it, as a. rwn, 
or thaw may come that will destroy the labour of 
weeks, and render the ice unfit for market ; and then 
it may snow and rain upon that, before those em- 
ployed have time to clear it oil'; and if the latter 
freezes, the result is anoui-ice, which is of no value, and 
has to be planed off The operation of planing pro- 
ceeds iti nearly the same manner as that of cutting. 
A plane gauged to run in the groocea made by the 
" marker," and which will shave the ice to a depth of 
three inches at one cut, is drawn by a horse, until the 
whole piece is regulai'ly planed over. The chips are 
then scraped oS. If the ice is not then clear, the 
work is continued until the pure ice is reached, and a 
few nights of hard frost will make it an thick below — 
inch for inch — for what lias been taken off above. The 
ice ia transported ou railways. Each ice-house has a 
branch railway from the main line. It is conveyed 
in properly constructed box-waggons to Boston — a 
distance of (as the locality may be) ten to eighteen 
miles. The tools, machinery, i&c., employed, and the 
building the houses, and constructing and keeping tip 
the railroads, &c,, are very expensive ; yet the fadli- 
tiea are auct, t\ivoag\v gtioi TftB.Tia^w!«sat, that ice can 
be furnished at a vexj iTvKm^ ooa^ -yw yWitA \ «»h.^ 
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&iliire o£ the ice crop in America would be a, great I 
Pftlftmity. I 

Tlie walla of some of tho ioe-housea are filled in 
Witli tan and bark, and the ice ia covered witLi wood | 
shavings, the air is also excluded by stout doors to pre- 
/Tent waste previous to flUipment. The ice season 
jjeldom lasts longer than three weeks or a, month, 
and during that period the greatest aativity pruvails. 
The ice ia weighed before ahipmeut, and tjie weight 
■o ascertained ia that charged to the ]iarty to whom 
it ia shipped. To preveut any dispute between the 
; parties legally engaged in the trade, the jmnds and 
[Jakes are mapped out and subdivided, and the par- 
■ticular locality of each person's occupation is strictly 
defined by law. 

Boston, always the first in the market with its 
"notioDs/' has now a serious competitor in Fhila- 
,4elphia ill this bi-auch of commerce. On the River 
Schuykill the ice usually attHiDS a thickness of twelve 
ncbes, and is probably utirivaUed iu the 
.])arity of its composition and freedom from foreign 
and deleterious aubstancea. Its colour varies from 
y opaqueness to tranalucency, and sometimes to 
fhe most beautiful watery transparency. Ice is formed 
Q layers resembling what we see wiien a tree is cut 
jjwn denoting the gradual growth of the tree. In 
30 15 inches thick there will be formed twenty-one 
layers, and so on in that proportion. 

Yessels freighted with ice always obtain a return 
9Etr^, and thereby a judicious exchange of local com- 
modities is effected with points vj\ie'cu, ttwW tfOviWt <i\Y- 
taacea, the trade would ptob&\>\7 \mV««» «iaA«»KiN*. 
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In Paris the cniia\im]>tloii of ice la veiy large, 
in Euglotid it is on the increase, when a sufficient 
supply can be obtained at a leasonable price. Its 
]irime coat being merelj iiomiiia], and dependant oil 
the mere outlay for labour and cartage, the profit mast 
necessarily be very considerable. Heoce pastrycooks, 
innkeepers, fishmongers, and othei-s, endearoiir 
Trinter season to store their ice yanlts with ancfr 
supply as shftU carry thera through the sumtner. 

The consideration of this branch of our sabjt 
serrea to show that no article ia so trifling as to T» 
altogether useless, and that the trade even in froEen 
water is a niont important one, and attended with 
large profits to those engaged in it. Besides the 
labour and capital employed in the ice trade, many 
vessels obtain entire cargoes of it. One Bostim firm 
freights more than 100 vessels in a season with ice, and 
a. cargo shipped to the East Indies has been exchanged 
pound for ponnd for cotton. 

The single item of aawduat for packing it for sbip< 
ment or voyages of any length, renders another aub- 
stance valuable and profitable, which was formeri/ 
mere refuse, obstructing the streams into which it was 
thrown from the saw mills. 

Therefore, separate from its frost pictures and 
pleasurable associations of aliding, skating, and curling, 
. ice Lbs its commercial uses and money value, and 
forma an important item of American export and cou- 
sumption, which may rend na a, lesson of the various 
uses to which many neglected substances around ns 
might be a\ip\\eOi, Mvi. Sot -wVKAv a, ■cwsi>v«;>ta.tiv» 
market can Ije. ^gg^J^^l^S^^^J^i 
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Before pflssicg tvom the consideration of ice, I miiy 
ew use of anow pointed out in an. American 
paper — " All places where sdow abounds are not, 



( of the fleecy flake 
bolesome hread. There 
> perfectly physiological 
it raises bread or eakea 
east, or the purest acids 
10 taint or fermentation 
s neutral salt like the 



perhaps, 

■Baking light, delicious^ and v 
is no 'rising' in the world i 
a good, iresh, sweet snow j 
8 beantifully aa the heat of 
Kod alkalies, while it leaves 
like the former, nor injurio 
htter." 

ia not improbable that the mnriatic acid so 
santly wasted in our soda works may be used 
for pnrifying glass-makers' sand ; at ordinary tem- 
^peratures this would probably remove the oxide of 
ij which imparts the green tinge to common gliisa, 
Mtd it certainly would by the application of a little 
at. 

Attention has been drawn recently by Messrs. J. 
Townsend and J. Mather, to the utilization of the 
tesidiiea from the manufacture of soda and potash. 
The uses to which the hypoaulphates and sulphates 
proposed to be applied are — first, as autichlorines 
in the mannfaeture of paper, and the treatment of 
eotton and other tissnos, ailer bleacliing by chlorine 
and its combinations ; second!}', as agents for bleach- 
tg wool and other animal products, also for straw, 
Htarch, oils, ivory, horn, hair, ic. ; and thirdly, as a 
JinriGer and antiseptic in the manufacture of sugar. 

Bromine is an elementary substance discovered in 
J826 bj- Bahrti, of MontpeWier, in &a \fA'Vi'™. w 

iiqaid left after tha ftTftpoTaAKwi ■kp^ '^^^ 
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lization of the aalt from aea water. It occurs in small 
quantitj' also in most mineral waters, in many eea 
plants and sea acimalB, in some land jilants, nnd in 
some mineral* — especially tlie avgentiferoua ores of 
Mexico. In medicine, bromine ia used for the same 
purposes as iodine, appearing to liave the same the- 
rapeutical effects, and even greater activity. It is 
employed to some extent in photography, and bas 
also been used in the form of bromide of potssaiiiiii 
for the purpose of falsifying iodide of potassium. By 
the ordinary process of manufecture, two pounds and 
eight ouncea of bromine are obtained from thirty 
gallons of the bittern. So much bromine ia there In 
the western waters of America, that it will ultimately 
become a large manufacture where a sufScient demand 
shall have been created for this substance, which iB 
sure to happen sooner or later, as new and important 
uses will inevitably be found for a aubstance of cl»- 
mical characters and relations so peculiar and striking 
as those of bromine. 



WASTE MINERAL SUBSTANCES. 

Finally, I must add a few words on miscellaneoBl 
mineral substances. 

Professor Crace Calvert, ia a valuable paper (in Um 
JoTirnaiof Society of Arts, Yo\. iii,, p. 17), went into 
the various new or residual producta of coal, excluave 
of coal gas, such as, firstly, the coke, next the liijoid 
portion, whicH ia bou^Vt "^i-j 
■who obtain from it ao\'gVa.Va ol 
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toral purposes; and Eal-arumaniac for soldering which ia 
hIbo nsed in calico and print woika for producing tha | 
'Style of prints called " steam goods.'' And from tliei 
two BfiltH is obtained haitslioru, extensively employed 
in pharmacy. Ordinary coal gas liquid is also olten 
employed to obtain by distillation common ammonia, 
much used in dye works, and to produce with lichens 
tlie beautiful colouring matters called orcbil and cud- 
'bear. Many hundreds of thousands of gallons of 
aramoniacal liquor are used in the preparation of 
amnioniacal alum. To obtain this and other refuse 
products of coal, aluminous shale comes largely into use. 

Coal tar (of which about 300,000 tons are made 
yearly) funiisiies a chief ingredient of printers' ink, in 
tbe shape of laiiij) black ; it is also made into asphalt 
for pavements, and mixed with red-hot clay becomes a 
eharooal that acts as a powei-fiil disinfectant ; with 
ooat^ust it forms, by pressure, an excellent and ooid- 
paet artifjcia! fuel. 

Carbolic acid possesses extraordinary antiseptio 
properties, and carbazotic acid gives magnificent 
Btraw-col cured yellow dyes on silk and woollen fabrics. 

Grade naphtha, used for burning, benziue or benzole 
for removing grease spots, the heavy paraffin oil, ex- 
teosively employed as a Inbiicator in the cotton mills, 
Ac, are other commercial products, formerly waste or 

lapplied. 

Wo may thus sum up the useful products of coal. 
They are, first, the refuse of combustion, such as ashes, 
elinker, soot, all of which are valuable for the making 
of roads, mortar, and maaure. 

distillatioa in the maimfaobnra c 



of light carburetted byUrogen, defiant gaa, the chief 
BOin-ce of illumiiuitioD ; hjdrogen, carbonic ozid^ 
vhich iiDpaira the lumiaonity ; nitrogen, vaponts of 
volatile hydrocarbons, and vapour of bisulphide of 
carbon, reraai'kable for ita high refraetiag power, ita 
great volatility, and highly solvent action on phos- 
phorus, iic. Thirdly, matters separated by the con- 
densatiou and purification of gas, as carbonic acid, 
sulphuretted hydrogen, hydrocyanic or jirussic arid, 
sniplmte of ammonia, chloride of ammoniuin, sul- 
phide of amraonium, tar, and volatile oils. In con- 
nection with coal tar, we have coarse soaps and 
pointH, as well as asphajte pavements. Further, 
by distiliation at low heat, we obtain naphtha 
(not Riinei'al property bo called), benzol or beczbw 
Collas, benzoic acid, isomeric with hydrosalicyliAi 
and oil of meadow sweet, benzoin, isomeric with tal 
of bitter almonds, nitro-henzol, smeJliDg of the 1m^ 
cyanide of beuzoyle Hmelling like oil of cinnamon, 
formobenzoio acid, like oil of Jiawthom, benzoyls, like 
oil of geranium. Then follow toluol, radicle of the 
balsam of tolu, cymol, base of oil of ciunamon, and a 
whole allied progeny. If the distillation be condncted 
at a higher temperature, we have ])araffin oil, and petto- 
lene, now bo eslensively coming into nse. In addition 
to these, T)a]>hthaliu in solid crystals, whose derivative 
chloronaphtrbalic acid, produces beautifully-coloured 
compounds with the metallic oxides, aud ia nearly 
identical with alizarine, the basis of tiie madder dySib 
We obtain, further, from the oleaginous results, the 
acid principle ^temA, ot caxWlio acid, creosote, or 
ihenyl-alcliol, ■n\tto\i^eTi.eac, w -^viixii ^re..^' 
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dyeiog, oud prcitliicing niJta of yellow or orange Lues. I 
JS^ext come alkaline volatile jii'inciples, us picoline, I 
)«uco]iiie, auiline. The klter, u tliin oily liquid, may I 
be obtained eitlier from iudigo at; uiLrobeiiEol, aud \ 
.inillgo may Le i'e|iror]uae<l from it in turn. It hae 
Aasumed imuieose im])ot-bance I'l-ont ite apjtlication in 
tbe produotton of tbu favourite colour called moMVe, 
.wliich lioa liad sucli a ma of public favout' of late. 
To obtain the colour, equivalent proportions of buI- j 
,pliate of auiliue aiid biaUromate of potash are die- I 
solved in water, ami the black precipitate Ultered off. 
.Dry and digest in coal tar napLtliu, to romove ii reain, 
and disBolve out tbe colouring matter in alcobul. 

All immense amount of c*al is waatoil at coal minee 
hy tbe prooes.H of breaking uj;) the coal into tbe proiwr 
<«i20B for market, lii this operaliou a large per 
.fieutage of the coal ia finely pulverised, and is thrown 
s unsaleable. Tbia £ne and wasted coal is of 

e purest quality, A cori'en] ion dent of tbe i'ew York 
,World, writing from the Pennsylvania coal mineB, 
B that at a Biuglc uolliory doing a good business, 
four hundred tons of coal j>er day are made to pass 
tlirough the machines fur breaking up the lumps, and 
tbe waste is about 20 per cent., or eighty tons daily. 
I this amount Lau to be miued, brought to tbe 
breaker (two iron cylinders, Tvith irou teeth, revolving 
□ a horizontal position, pauneled to each other, aud 
about ten inches apart), and, after tbi« process of 
destractioD, lias to be can-ied away and piled up. 
lOue will see at any colliery, of several years' standing, 
hundreds of thousands of thiB now ■wOTVWesaKt'il'i.Afe^ 

jrp/nmida. All tlib, exse'^t -wbe.^ YA^Xfti "» "s 
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in the mines by bJasting, iiaa to be paid for b^ 
operator, and is a \oa& to thu owtitir af tbe Iaho, 
well 08 to the bumnn family, and adds price to that 
whicb tbe oonsuraer buys in the market. The waati; 
at the colIiericH in Schuykill and Luzerne counlaeB, 
Pennsylvania, is believed to be over one millian tons 
annually, irorth ^1,000,000. 

A amall kiud of coal called Bnrgie is used in thu 
country for burning in engines. 

Coal dust or slack ground in a mill is manufactured 
in the districts of Manchester, Wigau, Eainhill, ia, 
and used by ironfoundefs exclusively for the monld, 
Burgie, tbe dust coal of the mines, and screenings fruu 
house coal, is in Wales and other parts pressed into 
cakes of artificial fuel. 

Warlich's patent fuel consists of bricks made by 
compressing 'with an hydraulic press, dust of coftl 
rendered coherent by bituminous matter, imd partly 
charred. These bricks measure 9 by 6^ and 5 inches, 
are dense, and require breaking before using. They 
bum with but little smoke, and form aa excellent fad, 
particularly where economy of room is an oliject, as it 
can be stowed very compactly. In many collieries nn 
important use has yet been mude of the dust coal, 
By similar treatment every pound of it might be savedi 
with a good profit to tbe manufacturer. 

Tbe ashes and small cinders silted from the aab-pita 
and dust-holes are used for making bricks. 

Soot, again, ia largely collected, and sold by GtA 
chimney-a weepers at 6<l, a bushel for ti'ansitiission into 
the country aa manure. 

Of argol, t\i6 aeimen.t tfi. -wma-^*** »a^ ■« 
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import now aliout 1,000 tons. Wlien purified, it is 
denominated creaia of tartar, and is mncb used hy 
dyers as a mordant, to prepare tbti ntuSs to receive 
their colours. About 1,000 toQa of cream of tartar 
are also imported, 

Glass bottles are always a saleable article at the 
bottle narebouses and the rag Bba}ia, wine and Bodsr- 
water bottles fetching abont Qd. to Is. a dozen, and 
doctors' bottles 3d. a. dozen. Flint glass is also sale- 
able, being worked up again ; and I am informed that 
there are from 1,000 to 1,200 tons of broken glaaa 
bought and used up anntiallj in the few glass-works 
of the metropolis alone. 

ere is an advertisement from the Dental Jieview, 
vhich shows that there is a demand for the s 
of precious metals : — 

" To Surgeon DeutistB. — Messrs, Selim, Dean, & Co., 
beg to inform Surgeon Dentiats that they Purchase 

>or and Board Sweep, i'or which a Liberal Price 

given. — Parcels from the country will meet 
•with prompt attention. 9, Coventry-street, Hay- 



Jewellers' sweeps is a general name for the Bcrapa 
B,nd dust remaining in silversiuitha and jewellei's' 
workshops, gold pen manufactories, Ac, which are 
bought by ])er3ons who smelt it over again to separate 
the gold and silver from the refuse. Even the 
Nothing, waistcoats, jackets, ifcc, of gold beaters and 
totber workers in the precious metals are eagerly 
bought up for the recovery of the fragments a 
mulated in them, and I have heaTi o^ la,\)■o^^i^w. ^jro** 
prea for an old waistcoat tbat \i&4 \>eeiM\Q'a%^sw 
2 B 
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by a gold beater. At any time they can readHy li 
tain a new- waiatcoat for their old one. 

A New York correspondent nan-ates the following 
incident : " Calling in at the publishing house of 
HariJer and Brothers thia morning, I was not a little 
Burprised st a fact that transpired during my chat 
with one of the firm. The foreman of their bindery, 
Mr. Kosenquest, who has for some thirty years filled 
that position, came in with a bar of gold -valued at 
307^ doliai'3, accompanied with the assayer's cer- 
tificate. This amount was the proceeds of gold dust 
swept np from the floor and wiped off on the rags uaed 
by binders during three months. I was so much 
surprised at this bit of economy, that I asked what 
the valtie of their jncked-up things amounted to in 
the course of the year, and was told that the gold 
sweepings were worth about 1,500 dollars, sba-vingB 
from paper, 5,000 dolla-rs ; shavings from pasteboard, 
700 dollars; and acrapa from leather, 150 dollars — 
making an aggregate from these four sources of 
7,850 doUara (£1,670) per annum." 

Horse-ahoe nails, kicked about the world by horses 
innumerable, are not the useless fragments we might 
naturally deem them, Gun-makers tell us that no 
iron is so well fitted for theif purpose as that whi^ 
is derived from horse-shoe nails and similar vmn | 
fragments. The nails are, in the first inatance, made 
of good sound iron, and the violent concussions they 
receive when a horse is walking over a atony road, 
give a peculiar annealing and toughening to the 
metal, highly beneficwi \,a ^a aibaet^uent uae for gun- 
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The scrap iron from Deedle-inakiDg and other 
Inaaiifactarea is also sold by cart-loads, far making 
^un-barrela, aa it is the fin eat -tempered steel. 

The waste metal in cutting up steel pens, at Bir- 

ingham, is returned to the Sheffield steel converter, 
to be ■worked up again, an aliowanco being made for 
ft of ^10 per ton, the originnl cost being £50 or X60 
per ton. 

Steel-filings are sought for hy the chemist to make 
Bteel wine. Barrels of btaas-filings are also saved at 
Birmingham, fetching about half the original cost of 
the metal. 

Old copper from ships' bottoms, copper bolts, Ac, 
*re always very saleable for reconversion. 

In the manufacture of tin-ware, there is a large 
Taste of the raw material in the sbape of clippings 
Koi pieces, and as this waste consists of the two nse- 
ftil metals iron and tin, attempts have been made 
from time to time to reclaim each metal separately, 
with a view to utilize them. The tin, which de- 
mands, from its great value, the highest conaidei-a- 
"tion, is first separated from the iron by an acid, and 
■fterwards, by chemical means, restored to the me- 
tallic state, hut the difficulty has been hitherto to 
keep the restored tin quite free from iron — the pre- 
Bence of which, though in minute quantities, effec- 
tually neutralizes the most valuable property of the 
tin. The great bulk of these clippings, however, is 
which, by the process of heating and melting, 
e re-formed into bars ; and as a large proijoctioiv 
cf the tin phtes used in the maiiyx?8.ctuTe ol \i\.\i-^»sa, 

(£ charcoal iron, a \ci:y iwx o^t\\!^^y 
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bar iron might with care be prcxlQced, but this can 
on\y be accomplisbed by the iDtn»daction of hammen 
into the furnace itself whilst the iron ctippinga are 
hot, sa from their alight substance they woald not 
retain aufficient heat, if withdrawn, foe the hammer- 
ing process in the ordinary way. The anbject is 
evidently worth attentioti, as many hundred tons of 
tin clippings must be produced annually in this 
country, the make of tin plates exceeding 600,000 
tons, and the exports having trebled in the last 
ten years. 

There are about six or seven pounds of tin to every 
100 of clippings, so that in 100 tons of this refuse 
material we should obtain, say, between five and six 
tons of tin, and perhaps 90 tons of iron. The loss 
from dirt is comparatively trifiing, as the clippiogs 
are almost invariably quite new and clean. The 
clippings, I believe, are likewise used as a flux in the 
smelting of antimony ores. 

Scrap iron, the cuttings and parings of iron work, 
are collected and melted again in the paddling 
furnaces. 

Any one visiting the docks wUl occasionally see 
barge-loads of old iron being shipped as dunnage or 
ballast in vessels bound for the United States or for 
the Continent. It comprises a heterogeneous collec- 
tion of all deacriptions of articles, frying-pans and 
gridirons, saucepans and candlesticks, tea-trays and 
boilers, shovels and old corrugated roofing, and many 
are the jokes of the men who bundle in this old iron. 
It is tbe accumu'iaiei ^To4n.i^ cS. 'Oiift oVi-woo. shops, 
the coUectiou ot ftie " -oiui-\aiVs,'" tA ■io.* -c^-^wo. «xA. 
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r itineranta. Iti 1857 we exported 36,500 tons 
of old and broken iron, cliieHy to the Continent. 

There is a grejiah powder produced by the solution, 
of eogar of lead ia Tiaegar, which consists almost 
entirely of sOver iu a state of very miauto diriaion, 
. and which, with other chemical refuse, formerly 
■ffaated, is now applied to useful purposes. 

The shells from the shell banks on parts of the 
Ohilliau coast are collected by men employed for the 
purpose, and are purchased by the copper smelters, to 
burn into lime for mortar, as well probably as for a 
in their smelting operations. These shells also 
furnish the lime that ia bo much used by the Chilians 
for whitewashing their houses, SheU-lime, mixed up 
with ground diuas brick and salt-water, makes a most 

■ durable kind of mortar for that climate ; bo firm does 
it Bet, that on knocking down an old wall, the stonea 

, ■will often break rather than the mortar. Shell-lime 
i also largely used in India for various purposes, 
especially as aa ingredient in the betel-nut maeti- 

These, then, are a few instances of the atOizatiou 
;of waste substances. They can be of course but a 
Itithe of those comprehended in ho wide a subject. 

■ Some of them are amusing, many instructive exem- 
plifications of the profit to be derived from the 
<«ollection and utilization or re -application of waste 
And re^dual products. 



I 



) UNDEVEIOPED SUESTAIfCES. 



n uud foTn 



'I)ciffl.h for oil, ud liediag pigl « 

1>dIIi- hcidimideof mgi. 7. 
Snfl KkHHd, 184. 

■Bondw. dtSuion'of, 79.' 
"^—uf p<um For pun. lAa, IJU. 

mUa «bip> ud ropn, 3^7. 
Kxport of itk^% frDm Uniud Kingdoi 
EimeilnE wool ^m miied hbrii 

Fell tot rootjnn made cf nil, J. 

:Kbre> luiwlfai pijur-TnikiiiK, 111. 
" ■- -ntriil., luee of, 397. 



>i»-f<»?deaoitioD < 
»oralwooL^»ro,d 



:t of kelp iDBTmftctiuv 



GljcniDe formcrlj * wule product, 



n«rd offered foraewinppliei.S. 



Hopbine for popi 

Honedung ind 
or, 369. 



«, u«. UJ,|n7. 



ImporU BfXfw, l8S<-fll, t- 
lodmu corn burned fbr ruel, 77. 



i 

lOl. 

1 



sm 



WASTE AND UNDEVELOPED SUBSTASI 



m>enicm of old n 
iQgBd fnm Wet 



Irlita HUH, uiljrA al. 917. 

tuie or MBueu gnu, pcoduca of (hi 
A ji«. 7«. 





Mdlow fibre far pi|»r, US, II 



ifajile .iigur, luiililj "f 
•<ll<t«d,lll 



WASTE AHD tJUTBTEtOPED SnBSTASCEa 



I Nbw Znlind lUi lugfcited far pipflfp 
■ Mtw Za1u«, Kuned jelly mu]*,3IS. 



riDin Hpulib mm, tS. 



Fipel pulp, nlinti ■uggoUd la bf 
Papier □■■eh£. mUfrialt for, 7, 



0>k luDK lued for lioiii, M». 
On, ■ Soutb AmgrinD mher, tl. 
OehiD, eipaulei or pDdi piekled like 

Oduofl dried br ue, 101 . 



Piyea, U., on gelou : 
li, irliScUI. MS. 



Old otothn (iFftleFB. Mi. 

(Nrio Hdd uud fot dreialiiE 1 
IM. 

ORlMllB'*eed,''u'e>"DUiM> nf m; 

exported fitun Lii 

un fDid ealea u ftioil, S0. 






Pepper-pot of Lbe Weat liidiH, 101. 
Paifume plants ufAuttraJiL, BQ. 
I^aaphurui DbLainBd from bon^e, B, 
Picul, ID culein wjighl of 133i 11h 



■Ine wood tor paper. I Cs. 

■ine wool uied » a iiulHiiK mitn 



( 

:d 

i 



'i 



fllpir, eoniumpltoi) uf, 111 AUH 
f^ertHatofiniiniiracliireiaAim 
t^anJefraai li/Jc down, sf. 



Pl»nwoo v»iMia. ««i-W«.i-i\Mi'™». 



428 'WASTE AST) imnJETBLOFRD SVTSItStOKB. 


F«l«it.<itch«>nti»,gi. 


nernold*, Mr., deniu Hut Oiami 








Uec boike. •Biieu dh. of, 1»B. 


vSbu, definition of. Da. 




PonnM, rtfuM pulp ol tlie cwon-nnt 


W™™rnh?b'pr™'<rf"71. 




Hiee.l~w(orpM«, l«7. 




Rainr. an pot, IBS, 




KoU of m-iang, (ortj j«d..7B. 


PnrprtM oil, aM. 


Ronfinir felt m.dc from rmn. 7. 


PDr|™«Jrin, u».«f, 338, 


Root, eiten I>t wiou. people, W. 


Polul,f™ni.»-«d,tS!,Sl«. 




PotMo, ant introduttiim of. 3(1. 


Root., pulp of, for paiKr, M7. 




Hu.Ue.(orp.pef, IHB. 




RuHell on mediclnll ue. of HHM^ 


PoU.lo«.ll»f.>rp.p.r.1s». 




Poliln lUrch «tuM. uin of, Sft. 


Ru»1'.n te. mbitllute., M, uJ^H 


Fiurie pDlUD Ind prnirie turnip. (1. 


Ejertr.-forp.p,i, IS7, "^^H 


Pnnted papert. Tc-utc of for printing 


^M 


Pruuiin faliu midE fmn wule, 313. 


Salt faimnnnre, agt, ^^H 


Prowibltof potMt,,339. 








daclion and pti»^, S4I. 


Siwdn.t tr-formcd Into wood, tf^^H 




S.wdn.t, u>e> of. 4?. ^^^H 






Pumniii, or pomnuiBi!, uud u > rni- 


^^M 




Scotland, kelp muiarKtun in, EH, 


Pj?SroB.e, drtnition of, 7S. 


Hcolt, Mr. W. 1.., on oa-veed, IM. 


Piroijlieiplni,froinprM, a;fi. 


Sen.-., a n«ne for hide paring.. M. 






Ruihoul Df Ambi, dEdnttioii of, 9S. 


ti.tie.oOsa. 


IUge»rptl.iBCMtl1ul«,5B9- 


9...t.pe, . kind of adible lei-ined, 








SM-weed a ptwrentlte of Murf,. XM, ' 


Sig mnihinM, m Batle^. S«S; la 




L«td., 303. 




RwoiotclianU.nninlHtr in London, 10. 






duct>oreae1i, lis. 


^™f™ fl ™"*'' "^ ' '"'''' 


G«-«eedaifo;:df<irea(Ua. «5,11B. 


Sea-weed aa (nod, 1B3, MO. 






connttin, ia&. 




Biigi eonvitted ioto paper mi lundij 


3ea-weedfor«nnoni..d.. 191. 






B^ for lint. 0. 


aea-weed for knife-haodla, IM. 


■^rffiS'sr!;,"-""-'- 


Sea.weed fbr paper, I'sft, ISl. IM. 


IblE., import, of. Into United 8t.te., 


Sei-BMd Mn>l»t from Japan, «M, 
Sea-weed, n^imnaloiu of, IJL. 


lUg.,'KrtlngBf, 133. 


Sea-WMd, BW applicatioii of, m% 


Sin, lupplT ind pricei in 1 Bflo. (1. 
H>K> u«J in Chin, fnt .ole. of (liou, 




Su-weed pitcher., SU. J^^B 


15S. 




B.B tr.de ntUKhom.lM. 




H>E wKd, qurnictj n.»de, 308. 


Sel,?!!.'e'edr'^Kht of enUee&ir, l^^l 


B.p..ll..oid8«™fron.,81. 
■' lUvngcar," dollnition of, 11. 


Sea-weed, ti^e fiud for OI&^^H 




Buoi .tropi iBid* from .>rieu< i». 


Sel-'^'^^bT^rdJ^inj^H 




S«>-»«d., writenon, IW. J^^M 


Seiiid«i;>o»i,i»aol.asi. 


f.w.vx^^.uv. ^^m 


ileirard. oihnid foi niitamB ■«»» \«^^3:^ j ..^ ^^^ 



WASTE AND UNDEVELOPED BCDSTAKCia. 429 

ADd DIUDgO \tapOTttdt 300i 



Htanddf >E 
Sboddy duit uied Tin- mi 
flock pipir- banging, 
" Short ™il«," dt'-'-'- 




ROBERT HARDWICKE'S 

LIST OF 

USEFUL AND POPULAR WORKS. 



Er. Lankester on the Uses of Animals 
in EELATION to tha INDUSTRY OF MAN. Lecturei 
' delivered at tbe South EensingtoD Museum:— On Silk— On 
Wool-On Leather— On Bone- On Soap-On Waste— On 
BpoDges and Corals— On Bhell-fish— On Insects— On Piitb— On 
Featbere, EornR, and Hair— On j^nimttl Ferfumes. SSOpaget 
doth, Ss, fully iUiutraUd. 

jr. Lankester on Food ; 

A Course of Lectures delivered at the South Eennnrton. 
MuBeum:— On Water— On Salt und Mineral food— On Eeat- 
■ forminB Foods— On Oil, Butter, and Fat— On Flesh-forming 
Fooda— On Animal Foods- On Alcohol- On Wines, Spirits, 
Bnd Beer— On Condiments, Spices, and Flavoura- On Tea and 
Coffee— On Tea and Coffee, continued — OnTobacoo and Opium. 
400 pages, crown 8«o, ololh, price 3a. 

iT Social Bees. 

' Pictares of Town and Country, and other Papers by ANDBBW 
"^ WYNTER, M.D. Fourth Edition, cro«n Bio, price Gs. Con- 



niohinB— A Suburban Fair- Phyrical Antipathies- BraiQ 
Difficulties- Human Hair— The Post-oflice— London Bmoke— 
Mock Auctions- Our Peck of Dirt— The Artificial Man— 
Britanuia's Smellio^ Bollle — A Chapter on Shop VFindows — 
Aerated Bread — Tho German Fair — Needle-making — Preserved 
Heat« — London Stout> &o. 

iriosities of Civilization. 

Being Bfisays from the "Quarterly" and "Edinburgh Eeview." 
By Dr. ANDREW WYNTER. Fifth edition, crown Svo, 
price te. 

Contents .—The London CommisBariat— Food and its Adul- 
terations — Adverlasements — The Zoological Gardens- Rale — 
"Woolwich ArBeoal-Shipwrenks— Lodging, Pood, and Dress of 
Soldiers- The Electric Telegraph— Fires and Fire Insurance— 
The Police and the ThieveB— Mortality in Trsjles and Frofes- 
■ions— Lunatic Asjlums. 

DW to Address Titled People. 

Companion to the Writing-Desk ; or, How to Addrera, Bmin, 
and End Letters to Titled and Official Personages. Together 
with a Table of Precedence, copious lAitA of Abbreviations, 
Bules for Punctuation, Instructions in Correcting for %ba Fcqb&, 
■nd other Useful laforinatlon. C\olh, ¥J\l oi^jia,-6t««"\a. 
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Biitish Feras, 

A Plain aad Gas7 Aocount or, Toi^ther with their fl 
tioD, ArrBtiEenient of Genera, Struoturo and Funotdr^ 
tions for Out.door and la-door Cultivation, ic, 
LANKESTER. Fullj lUuEtrated, price 4a. coloured ^ 
Se. Od. plain. 

A Manual of Structural Botany. 

For the nss ot Clnssea, ScIiooIb, and Private Studenla, By! 
C. COOKE, Author of " The Seven Sisters of Sleep," i 
Illustruted by 216 Woodcuts, price la.; bciuud in c!atli.l&6d 

A Manual of Botanical Terms. 

For the use of Ctassex, Scliools, and Private Students. Br ! 
C. COOKK, Author of " A Manual of Structural Boiiuir," ! 
Fcap. 6vo, with more than 3110 illustcationa, price 2s. 6d. 

Old Bones ; 

Or, Notes for Young Naturalists. BytheHev.W.fi. 
Kector of Peudock. With numerous eugravings. 
cloth. 2s. Od. 

The ShiUing Peerage ; 
The Shilling Baronetage ; 
The ShiUing Knightage ; and 
The Shilling House of Commons. 

R7 B. WALl-'OBD. M.A., Balliol CoUege, OiToB 
Edition for ]8<i2, just publielied. 

Wild Flowers worth Notice ; 

Being a Selection from the Britl.^h Elora of son 
Plants, which are maSt attractive frnra their beauty, nM| 
assonintions. By Mrs. LANKESTEB. Illustrated by J. 
Bowerby. % illustrations, coloured hy baud, price .Is.; uncolodi 
2s. 6d. 

The Foot and its Covering. 

Witb IJr. Camper's work on " The Uest Form of Shoe," tHU 
Uted friim the German. By JAMES DO WIB. Pam, 9 
olotb, illustrated, price 2s. 6d. 

The British Fungi, 

A Plaiu and Easy Acoonnt of, vith special rofereuoB t« t 
Esculent and other Economic Species. By M. C. COOK 
With Coloured Plates of 40 Species. Fcap. 6vo, prioe 6a, 



A Manual of Greography; 

Beinn a lJeai;tvi>tiun n? the Natars 
Prodiid.icraa ol ftie iiiiVQW& "fte^piv 
MORTON, C.E. "Ecsc.%iQ,'VSfl.^' 

LONDON -. UOB^l^ir^^i^^^^.^'^'^^^^^^' 



Beinn a lJeai;tvi>tiun n? the Nataral Features, Climat* « 
MORTON, C.E. "Ecsp.%iQ,Ymw-w>™^'«.'ir™'<A- 



USEFUL WORKS 
ROBERT HARDWICKE, 

192, PICCADILLY, W. 



iuUly parti, at hi. fram Jan. 1, 1B63. Each part conlaitu 24 

MM qf plates end an eeiroge a/ 24 paja of lelier-prtti. 7Vi ie 

eornpleted in about Ciparti. 

Bowerby's English Botany: 

Containing a dencription and drawing of every British Plant ; Li/e 
rJSiz«.fall-Goloiiredb7 hand, with Itlustratioag of the Organs. Edited 
V-snd brooght np to the present standard of BcientiJic koowledfe by 
* T.BoswellSvue, F.L.S.i&r., Lecturer on Botany at Churiog-Crois 
I «nd Weatminster HojpitaU. Wilh Popular Deaeriptionsof the Uies, 
llIUCoT7.aDd TmdilionB of ea[:h PlcTit, by Mrs, LANEKsTEHiaulhor 
I of "Wild Flowers worth Notice," "The Britiib Ferns," &c. The 
I Fisarea by Jauks Sowbrbi-, F.L.S., J. de C. Soitebdv, F.L.S., 
-. E, SoWEBBVand J. W, Saltcb, A.L.S, 
le DiBtinctive Chaiacteriaticd of this editioo are. 
p. A. life-iize drawing of every British plant, armugtid according to 
% natnral lyitim of De Candolle. 

■ i. Where aecessary, the plates are accompanied by illuatrationa of the 
Inicture of the various organs of the plant, eipeciaUy those struclores 
Kscovered within the last few years hy Ehe nse of tbe microscope. 

3. All the UlustratioDS are full 'Coloured, instead of bHlf-cotoursd, as 
n the second edition ; and the utmost care U takuu to adhere as closely 
^possible to nature. 
■feeoimeai may be bad gmlis on applkalion. 

W A few Copies of the Secoad Editioa, 

12 Vob. can itiU ie And. 

£. ». 4. 

rot Ito 7 Flowering Plmta -■ "Wl Vi « 

^•oL 8 to 12 Oryptogamia » "^Sk 

^-Canutfato Set "iS J 



Jlliatraled 4y taorf l/wn 2U0 Wooricula, price It. ; bomd, 1 

A Manual of Structural ] 



ula, price It, ; biiKitd, \a. 6l^^H 

:uTal Botany. H 

en Sistere of Sleep," &c, ^^| 



inie w» more particoluly intntdtd for the me oF uudenb 



. -EvRT dlfflindl identific word— thou gre»t aiiuiblLpft-talMk* tobegiDDmHi 

not bdIt EDiaingd, but veil [[lutnted hj a wDodcat mtrodiKeil In the tmt, aa tlul , , 

UTijr ndnndoitiuttbnf pf what ii meant j ---"---'*- "-,_ __> ^i -. .^, — 

ia Ike leuoK d<nhl]r imriiiced : Uught, C 



fco^, geu, clath, price 2t. Cif. 

A Manual of Botanic Terms. 

By M, C. Cooke, With more than 300 lUnfilrations. 

■■ We Ao not bniUU u ur Ibat V > ""T"! im uf thii book a ■D>in<l ka> 

tbA thnretinl portion of Bounr may be obtvqed viihouC CeiiibtiB Ubmr.' 

" Tbit elawit Utile voluoie will be a Kolcome booD Co ml] boEviLcAl «tii 
conuini intelUgible deacrlptioaa o[ all tbe icmu uied in boDuiical iued 
colleetioDofbcaiitifiiU;-ei»ul(nllUuBtraIioai al Ibe and of thi talusr. ' 

tJleiigDiate, and FiricbeetiiuD, tbi> voliuie ma; be lafElj' recgmmeuded.'"- 
■' Thli book iSerAt ■pecial (ulliliek for Uis acqiuiitHiii of tbe tedui 
h>iCuiica1 iriEna la lueb ai are not already maiienDf Ihe dead iangua 
Llltafamted bj DumerDUB expLanatvrr diagraau.'* — The Oiai^ 



iiaadsomels iomid, price One Ouhea. A Large Etlilkn, withBtl ' 
ileecriplive leflir-prea, One Gninta. 

The Fern Collector's Album. 

A, DescriptJTG Folio for llip rece|ition of Naturiil Specimens; eoa- 
taining on tbe right-lmnd page a descripttoii of escb fcm printed In 
coloors, the opposite page being left blank, for the uoUector lo 
affix tho dried upecimen ; forming, wben filled, an elegHSt ud 
complete collection o{ ttia Intetcaling family of plants. 
Six 0/ the Small Edition, \\\ bij %^ in. -, l^va* -iy&>MiK,V\W 



EouKKT Hakowicke, 102, Pic-adilly, "^ 
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Fcep. 8bo, price 6ji. 

The British Fungi 

(A plain and Easy Account of). With eipecial reference to tho 



is bcED b«U( ionc."—AIIU- 

. — — „ —J uttfai cma. Bupplriqf, fbr m fawtiullipgit infonuBliim ngb 

I tUbsu utniashli oiccpt U li much luTBsr cdU." — ficU. 

, ""na biFbvr of lliit, at nteHnt. tha only work ■rillen to papofuw the itadj of 



AJ/y illaalTattil, prict It. eolotired by hmul ; 2i. Gd. plain. ^^H 

LThe British Fems " 

(A pUhi aiid Easy Account of). TogEtbet oith their ClassiticiiltOD, 
Anaogeioeut of Genero, Structure, and Functioua, Directions for 
Oat-door uul In-door CuItiiiLlion, Sic. By Mas. LATiiusaTea. 
"Not aDljr plain ind euy, bit clcgully illgslntcd,"— JMnunnn. 



, Mil twiK, ckti)), digiDt in fonn, uil uTuitntEil with rDlouiid pliuti 
IjKiMlga bkiidi btikiIu wilh itiisiliae infomniion : thita mtc imlru 
k-MllK ud coIIfcUhe, ind > glmni; of HleatiHF tenni. Thfl worfa ii 
"-■jh«nKdbj.l.dj with ^ — ..-—1-. .. 



KoBERT Uardwickk, 103, PiccaiHlljf, 
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Price 2>. Oil. .- Ihe tamt in Cate wiliovl Deicriptiim, pi 

Twelve British Ferns ; 



rt-aj: Hie. chth, cuiunred b<; hand, is. : jilaia, 2*. H^| 

Wild Flowers worth Notice. V 

A lelcction fram the BriCisli Flora of Bome of our ■antin plaiita| 
ftre moGt nttnictive for their BrsuCf, Uaes, or ABsacUtiiiDB. 
Mrs. Lankrstrr. IllastrBted liy J. E. SowekbV- 

thnagh ijlvis glaitt.''— Jfornfng yn'il. 
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SoBDRT IIabdwicke, 192, Piictn/iUy, 



Bones. 



_„, io iti plin, it !■ m YRj inppnar vArk-^bnud, exut, luffi. 

plained b]> mll-chaHii «iiiiBplei, lod mnplr illuitrued."— Cnilf ATchi. 
mtU muuil of pBlsoDialagj, ict; earcTnIlr compiled, uid likely Co tie t«] 

nitUnuid ■dmlnhlvilluaCntedmuuBlfDrthe iludentdf oilun] hli- 
whfch «il] no doDbt become auativt\j popular." — Littrafi/ OoMttte- 
dUj got lip, judieiouil; coodenicd, »nd AFiiiticAiiy arna^cd ; to «fcy 
iitenjy abililj, wlilch certunly bcipeakn AcioiieaiidKlmwdobMrTer-" 

• pLbapitnued by JUr. SymofidB it n veTy ■unpie ooe. He Hdopti the clbui- 

imn ukd cndioff with the loffevt SBhoa. makio^ bia own remHrkH u 

IK mninllili annat do bettor Ihui poiieii themielTei of a CDp; of ' Old 

. uul high icientiBe Hqiuntnunt."— £(i<iiiKrgA Wilnra, 

Bplfluitig ud lu^hly-lnlereatidp etTle of Mr. ^ymoudi'i -work 1i nich, tl»t 

'UktipitnLnl commflDcod, (hm tbo mder becomoi gndnillT >nd imper- 

^* rEuhiniT the «ncliiding pagea of the work, he Ondi thit he hu 

can imfaeBitfttingly say thai, fiom no work upoa Ibe tubject which 



_ . . ._ of OUT R»don Ai may fa« dabbling in the •cience, or maf wiah to have 
eurml knowledge of ita oiitiinea itod afrquaioIiTice with ita nomendatuTB aa 

or aodal intercourae of the dt^r we c^ially rocommead the book. It 



rtographs for the Magic Lantern: 

ow to Take and How (a Shon tbem. Bf Samuel Hiohlet, 
,G.S,, F.C.S., &c. Being the suliject mutter of two Lectures 
Hiered bcforo the Photograpliic Society o( London, and tha 
icietj of Arts, January, 18<j3. J 



CompMe n doth, pricr 2*. 6d. 

Prof. Huxley's Lectures 
Origin of Species." 

1. The Pfesent ConJition of Ot|;sQic Nature.— 
didun of Orginic NatuTe.~3. The Method by whicli ika 
of the Preseal and Put CooditioH of Organic Natarv m 
diicovered. The OriginatiaD af Lmiig Bcinci. — 1. T 
prtoition ot Living Beings, Hereditary TiansmiBBoo, and T 
— i. The CoaditioQ of Etisleiux as aSecdng the PtrpeM 
Lrnog Bdngi. — 6. A Critical EiamiDation of the PenticM 
Darwin's Work " On the Origin of Speciea," in relatu 
complete Theorj of the Causes of Ihe Phenomena of 

" KndcTB who cmnDot ■ectpl Ur. DtrwiD^t ^Detrioet tad coocJoaLtaa ii 
dalistatod wilh thae Iwlnraa, unen they emlwdv i^ much rHrinirft inflnnnMl 
many inporlaac ftiincip^ of htologiaiJ icivnce 

only LalrIHgiUB baB h>Dra ioiemliag thin Bjiy 






Landscape Photography. 






Or, Complete aad Easy Deicriptioa of the Man ^ 
Apparatus necessary far the prodnctioa of Ltndtcape 1 
Geaiogicai Sections, &c. , b; Iba CalotypB, Wet Collodion, C 
Albumen, Album en -gelatine, aud Wu-paper proeewes ; 
SGsistance of which, an Amateuc ma)> at once caoimenae 
Bjr JoAcnui Ott^ F.G.S, 



ly Sna. elath, price \'i>. ^B 

The True Figure and DimensS 



the Earth. 



Itaai^^ principles 
^^^HAiiy, Esq 



Newljr determined from the results ot geodetic n 
pBadolam obserrationB ; compared with the ctMreapondin 
rexicel elements, for the first time deduced apoo purelj ge« 
principles ; and considered both with reference to the pro: 
truth, and as hearing upon the practical intetesta of 
e uid naiigatiOD ; iu a letter addressed to George 
Airj, Esq., M.X., A»Itqbotqk "^^A. ^i i<.«.ik-»»t«a toi 
S-ACB. Second eiivvon, co>.kA'j israuJ., -a^Sc xiijfc^ ^ 




AKDWH'KE, 192, PicrndiU^, W. 



id Bditilm, mueh e%larg»d, uilh Jull deioriftian of the txrioas 
I a/the Inttmmfnt, price ti. Qd.plahti 4«. colourtd. 

>hours with the Microscope. 

; LAVKnsTEa, M,D. lUustrated by 250 Drawing* 

a Natare by TufFen Woat. | 

CONTENTS. J 

lionr on Structnpe. I Half-ati-honrat tho Pond-side, f 

hour in the Garden. Half-aa-hoar st the Sewddc. r 

iQur in the Coontcy. | llalf-nn-honr In-doon. 

—The Preparatian and Mounting of Objects. 

U Dt i)k fliiEit plutti ddintilM the iMnided bair of tlie HwiEiiitli ; 
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Daily SuD. price Grf. 

^e Mechanics of the Heavens ; 

T Theories of the San's Elrctro-MagnEtiu and Repulsive 
a Paper submitted to tlie British Ataocialion, at Cam- 
ge, <rith Notes and Postscript. By James REonit:, Author (if 
jr, Fallacies airecling Science. 



! Atmospheric Electi'\c\tj . 



HoBBHT liARDWicKE, 192, Ptccadtlly, V. 



PUBLICATIONS OF THE RAY SOCIETY 



Reports on the Progress of Zoology and Botai 

M.D., P.a.S,; mdW, B.MiCDOKiL«,"Eiq.."B.A, *' 

Bn,pp.6Hd. Printed far (Aej/inr 1B<7. 7i. Sd. 

Reports on the Progress of Zoology. 



1 uotai 

L. H. ^S 



Reports and Papers on Vegetable PhysH 
and Botanical Geography. 

Kdited bj A. HinreKT, Eiq., F.R.S, Three pUt». 



1 



Oken's Elements of Physio-Philosophy. 

TiTmrialcd from ftt GtrmK. by Alpihd Tgts, E.q. 

Bibliographia Zoologise et Geologise. 

Bf Frofaior Ao/Ltsiz. of Ncu[chttcL. EdiUd b; Hddd F., Stuic 
T»op(«((j. aiw.pp. sua, r«. 6tf. 

Letters of John Ray. 

Edited br E. Linkistib, H.D.. F.R.S. 

British Entomostracous Crustacea. 

A Monoinpb, Biib 36 nlatu (DioiC of them eolouied), of >U the iBKlea at 
BjMr.fiiiiLB, P.l^a. 

British Angiocarpous Lichens. 

AMonognphof the. WithJO cnlourcJ plilei. BjthcRev. W. 
Boo. Vol. L pp. iOQ, LO ptaies, l6i, .- T'jf. II. pp- 6B4, 30 plaln^ 

Cirripedia. 

Botanical and P\iys,vo\o^c^^e^w«.. 



I 



p 



Pnblioatiosa of the Say Society— oontinaed. 

Imp.ilB.pp. ns. ^i.lli, M. 

Jritish Fresh-water Poljzoa. 

A Monogrqili of the. B; Profeuar AtLU*", F.H.S. With 1] pli 
Imp. tin. fp. lit. ^i.lu.Cd. 

S^cent Foraminifera of Great Britsin. 

AMoaopipIiodht. By PrafeMorWiLLiimoB, Wita 7 plal". 



BoBSRT Habdwicke, 192, Piixadilly, w. 



Oceanic Hydrozoa. 



uemorials of John Ray. 

RiT.bjHuDn Ccvi'mi ud ». Vv'rt: 
•gllc ; LlTn of Rk;, hj Sir J, E. Shiti 



■oUlnenriuotRir,- 
d bf Edwth Lankib 



7.R.S. Fnintiipltu. 

fteports and Papers on Botany. 

^ ContUUngOfTniuIllUonirnlmllieOeiinmni tian«IHKdhT W. B. Macdohilh, 
En., B.A.i a. Bdik. £u|,, F.U.S.i AiTum BiKfitEy, Eiq., F.K.3.; ud 
J. HDDiDR, Eui., B.tl. Sena (ilitu. 



lleyen's Geography of Plants. 

Truutttnd from the Geinuin b; UIu IfiaciMT loasnov. 
Imp. Uo. pp. iM. is>. 

bnneister on the Organization of Trilobites. 

I Wilb S pfiUi ; cncilalei (lom llii GEmun, ind edJKd by Fnltuart Bill tai 

Synopsis of the British Naked-eyed Pulmo- 
grade Medusa;. 

Jitish Nudibranchiate Molluaca. 

I A UBDBgTiirb of the Ivilb colDUred dnningi uf irecj >pecici). Sf Ueitri. 

. I. Itnp. ito. £1 10 I Part V. £i 10 

■Sart II.* 1 10 „ VI. i 1 

— 1 10 „ VII. 1 1 

1 10 



EomrtHabdwicke, J 
Pablicationa of tlie Baj Sooiety—oonti] 

roHo, price ^l.Ui.Sd. 

The British Spiders. 

A Biitaiy of the Spidin of Oral RriUimnd Ireliod. Bf Joni 
F.L.8. Put t. irltii ll« Kmnpli*, oolsund bj bvu> 

In I ml. imp, *lo. fp, 319, vMh iiPMn 

Introduction to the Study of th( 
minifera. 

By W. B. Caimrim, M.D., F.ft.8., F 
&>q,, ud T. BuFUT Jont, Esq., V.L 

Is 1 eol, grn, c!olh,pp, sofl, i^ 

On the Germination, Development, an^ 
tificatioQ of the Higher Cryptogam ia, 
on the Fructification of the Coiiifenc. 



\ 



Crairm Sro. cloth, priet 


TiUTm ITesi, 


On Diseases 


of 


the 


Kidney t 


Dropsy. 








By S, J. GoODKELLOtt 


, M.D 


F.R.C.P., Physician to the M 


sei Hospital. 










•ucli mdiublo woiki uc prodnaid 


cimbli the pnctitioner to diHi 
uiiindut principle.."— Gdugow 


;"»»' 


.dinslj initroMiv., tiibetlothertB 
wliLch haie bcca midr of liu nwl 

the difftnnl fom. of ■Brigbft S 


'■Totb.ii>tudE°t«bodain! 

BBtbid lUtu ihenuQ iodudid 
JUflni. 


-Dfi?. 


what pou 
dfelkiw? 


Siu.^j;rr'^p^ 


••■Wt cuiDHt but rccornm 
iBMlligool reiiti."— Lonion W 


nd it .trgnjl. to 
diem RpA™. 


> tofio loij inurMlW, 



RoBEHT Uabdwicke, 192, Pieeadilly, i 



Demy 8ro. price 5«. 

•evention of Consumption 

(Practical ObBerrationB on the) ; with Statiatical Tublea of the 
Prev£deDcB of Che Diaeose, and of the comparative Salnbiitf of 
various Placea, By Jobk Ho-oo, M.D. 

■ ltd u the etiology and pathalOHj of 

to Iha compoiition at (he blood ud 



The Gastric Regions, and the Vic- 
tualling Department. 

By An Old Militia Surgeon. The whole outwaril end inward 
man, from the cionn of hi& bead Co the coins on hie Ilttb Cdbi, all 
tell the sad tale of the Gastric Regions' Wrongs. 
"Tliii bimoit meful, tadbyDomeinBiduIl och«TyhDDk. . . . :niti Old 
itia Aarfton Eina mme noit uDrul idiira, in a plusiial pnctiod munn, 
KdiDg diffornBt virietim o( (ood Bad (hrirttfceu upon the njitem."— OlMrmr. 
"Iti>* Imtiic full of lenK and rcuoD. aod well nocth rcadiiiE and itudj,"— 



The Health of the Royal Navy 
Considered. 

In a LetCer to the Right Hon. Sir John S. Patington. Bart., by 
GavinMilroy.M.D-.F.R.C.P., Medical Intpector nnder the Board 
of H«dth frnm 18*9 to 185<, Medii»l Coo\m\ss\aT.« to SsabSMa-is^ 
IBSI, and Member of the Sanitarj cooiiiossiQa ^a 'liae ts.'nwi\B.'<JB» 

"uti'a I8S5-56. ^^m 



- -:aia=*aJT&- 



[ Vegetable Charcoal. 



Kardwickb, 192, Piccadilly, w. 



.io siifectiona 
I. M.R.C.S. 



Hardwicke's Elementary Books. 

PRICE TWOPENCE EACH. 



, . tbe obnve title is presented to the Public a complete Library 

nFEIemenUirr Works silapted for the lue of tLe People. 

TbousaQils of people at preseot skilled aa handlcraftamen, audi as 

rorken in the vBrioui arts and acienecB of life, vork from dty to day, 

tWding on with same vague notion that the^ can improie Ibeir own pat- 

' !uUr calliag ; but It generally ends in notbing, because tbey are ignorant 

theGiatprinciplcsol those laws which regulate tbe things in wbjcb they 

1 engaged. It la a very rare accnrreDce to meet with workmen who know 

rtbing beyoDd what tbey picked up in their apprenticeship, or obtained 

imitating others more skilled than tbemselvea. 

It will be Ibe aim of HAHnwicKii's Elementary Books to teach 
•at first principles. 
No labour or expense will be spared to make the iuforoiatiDn of a 
'lable character ; and. where ad lisable, a free use of authentic 
ill be brought to bear. 

NOW READV .- 
Mechanics. 

The priadpin of Uechuici aad the Element! oC ^filchine^T' CoDtaialDE :— 

■^BaluicB— BaUooa, Kfavitalioa of — Ceatral larcea — CoDtrifogal force— Cttm- 
pauA DicluDery — Cord, mqltiptied— Cardnge, rigidiCy of — Curred nufuH — 

— Eq^lUirlDDi, or tett— Forces, coiupotition oE, panUldogrua of— FJj- 
Friotlon— Friciion.wheoli "-' ■^- '■—•—■— ' ' - — - 



lie— loeUned Pbine^l''— - — -- 
roDgth of— UechonlcU f 

krndi~i>f-U<>riDg b^n— HuJtipUed en 



ing power — Impulie — laelioed FLiDei — Lefen, lyBtem o^— 
Hachinery, eompovnd— -MmtorUU, ■treogth of— UechonlcU pewen — Uobilitj — 



— Orblu. molloo . . 
MoUaliDn of, nlatin lengUii of— pDcauiiin. i 
•T iBopubfr— Powen, meeWiicKl, mgiring — ^Fn 
tt^-Pnlleya, tfiWm of— BeiiiUBM— Scalei- 



Vdadl/. mJonlad, of fnlIiDE hoiUn, ol oun\Mtaa«.e 
— mat Mad u!c and pinion, fly, (lUtKm-'mnAVTii 
■mU nurre uaefuJ infonnalian. FuUy itlumnvxA. \ 



Fcaji, Seo. elolb, price U. 

The Influence of Railway Travel- 
ling on Public Health. 

From the Lancit, 



Bo'ind in Lealhei: 



Mangnall's Questions, Complete, Is. 

The Cheap Edition of thia Talneble School Book is now read;. It 
has been csrefully resiaed and brought up (o the present time. It 
ii well printed und atroDgty bouud. 





bBit<<F°i>r.tud>rd 




■ci leu UKfol, u ihc 




relj got rid of (upci- 








Tle promt edition 


hu bsen bTouibt dovn to the preXDt tLni«, idH includci n •! 


OH biography of the 


then."— Par UnsuM 


"Thi> papular ichool-liDok t> here pretented in ■ cond 


n.ed TUb^ tbw « 


■iHidged (bra,, «.d wiih m.aj m^i^ imprm.oiMU, .Ithc lu 


w price of It.: li itUl 








DtroflhemootuHfol 






" A my guud ediliou."— Camiridgt CAroBis/t. 




"To thois (nnnd in tuilinn, and ta maoT othm, Ih 


.ork wiU be ttvai 


highlj u.ef»l,"-H'ind.or Eipr,«. 




pmeat cditioii ii well gat up in etay letpca/'Shrcwiiurg J 


widely (mown. Tl« 


un,al. 






ited Bilh the olSce «< tutor. 



eicudiag^ wdcoue compai 

knowledge. The edilloniiaucdbr Mr. Hardwiekeihoniatedactioainhalk.biilhM 

" ' HanEnaU'i Quetiiou ' hmit Iqnj vn« ukin their place in the middle.diH 

«flooliof the countij.an4t>i«Qn\j %i — " ^-^ -' ■— -— 

theUpMot time renfloii tV- '-'—■ 



BoBBRT Hakdwickb, 198, PiecadiSy, w. 



egetable Cliarcoal. 

■9 Mcdtcinnl arid Economic projiertiesi with practicnl remarks on 
; use in cLrooioaffiJctians of tbe Stomach aad Baweb. By Jambs 
IBD, M.R.C.S. 

lardwicke's Elenientaiy Books. 

PRICE TWOPENCE EACH. 

lER the abeve title is presented to the I'liblii; complete Librnry 

iBmeiitarj Works adapted for tbo uie of llie Petiple. 

Thou^ads of people at presetit skilled oa haodicraftstTieDi aod oi 
xorkera in tht> TBrioua arts and scien-cea of life, work from day [a day, 
plodding on wilh same vague notion Chat tbey cod improie tbeir onn par- 
ticular r^llOK ; but it genemlly ends in aotbiUKi because tbey are ignonot 
of the first principlei of tboae laws which regulate tbe things in which tbej 
areengaiged. It is a very rare oocnrreoce to meet with workmen wbo know 
anytbiag beyond what they picked up in tbeir apprenticeship, or obtuaed 
by imitating others more skilled tbaa themselTes. 
■^ It will be the aim of Hahdwicke's Eikhektary Books lo teach 

■e Grat principles. 

No labour or eipense will be spared to make the infonnation of a 
ghly reliable cbaracleri and, where adiiaable, a free use of autbeatJG 
Ltious will be brought to bear. 

A'OH' SE.iDr:— 

[echanics. 

The prlDciplet of AfechKaii^i nud the e!eai«ntq of MaehiDery- CoatAinin^ ].— 
JkctLon "nil rcHctlDD — Acralitei — Air, camiimicd. power — Anooipbere, Mii-*-"..* 
((—Bataoce— Balloon, m»itition of— Cenliml form— Centrihi|il foree- 
WHmd maehinery — Cord, nmltiplicd— Cordage, ngiditr of— Gkunred aarf 
CuirUineai ualiDU— Earth, gnvlcailie sttnutlon of— BbuUdty— Endleu 
-£qniUbriuiu, or rest— Forcta, compoiltLoa of. 



impulae — Power*, meelu.— — . __.,..„ ...^ . ,_ , ..__ ^,, 

t—Fulleyi, lyaHm of— BuiiUacn-'SuJei— Sireii, tlie— SlabiUly— SUaljpaid 
Itrenglli of anioiali. of nam, of aiaCniala— Tradvhed— Uniicnal Jirint— 
lodlj, umleniUil, of filliag bodlei, al monnE bodiei— Wedge, the— Wei^t 
Wheal nd aiie, mad pinion, fly, frietioa—Whlrlin ' • "—-' —' 



HydroBtatics. 

rnllT UlaMntcd. Cumplew, 3d. ; IB rIMk. «d. CaaUi^ 
Hcmin wiUa— B*]l-Kick o( iirtD«— Bdl»t. hyiiwlitit 
RuotfeacT irf Aoltda — CviuIb, DBTigKbEc — CspillBrr mOiaetia 
- ■ -Dwin of Uq^df-DiipluK " " ' — -'-*" 
-IfanMHIe br' ■-' 




CliemiBtry. 

Thm Parta, >d. Heh l Fninplele. AJ. ; clolb. Sd. Ah intr 
tBeJudlng m [lepuliir •mnrDnirjr of uiloul ud >ff«ubLe pli 
tat»rl8MCb — '— ' "■'•' '■•'- "■ — ' — " — 




Lib~U Ulet—Kllrageii- 

^-Oiyioii— PrioiKT cmnponnd* — Producta 

Uon— Rurth— Thmnf of the Blhcn— Vcgeuble uidi, fte. 
uiefuL informaLioD' IH cloatflf bat dcarlj pnnlcd pmea. Full] 

Hydraulics. 

ruU^IIluauaMd. CmnpleU.srl.^dmh. iJ. 

Optics. 

Fully IJlailntod. Two pirti, 3d. neb i eomplele, Id. | eloCb, I 
Other JFiirka of a timilar character arc inpreparat 
ehorily be announced. 



INTENDED FOR SCHOOLS OR SELF-INSTR«| 

Mackenzie's Educational Boc 

MHclteiizie'B Tables. 

Hrioklarmg, GarponCcrr. [Atbing. MMmfy. P^wr-haDfnn^. Pl^bb 
Plaal«[i.|. Slali-B, TilLnp, Wdl-.ml<li.g, UiEPXE. ««■ tic Ea 



Murray's EngVia^ GTamiivaT. 



RoBBRT Habdwickg, 102, PieeadiU^, iv. 



!■ Mayor's Spelling. 

Walkinghame'a Arithmetic, 

SudtanlheHmlf-crofnEdilion. Pm<JJ„nrS 



^ 



A 



Phrenology 

£iip1iuiiEil indEicmpliBcd. Cojaplcle, price 3il, 

Sookkeepiug . 



Price 2j. CJ. Illwilrated by Diayratiie and Samplara. 

Method for Teaching Plain Needle- 
work in Schools. 

B; a LaJy. 



'oik wcU U 



iUowing eUiJimi Co rorDUd in the uioe orda for nwlltwork u for Iha reiduig- ud 

"'^"^ I itoDB Eireat reuon why gWi mmke ad tiltLe pnipvu. II \a % cuaUHU 

uhoolm 10 employ the gull odly in BoiDe one bnmeh in whSch th^ may 
eeod bcBt ; % few ddIj daiag nil the gathering ; <omc nU the tft^rrA' 

the Hbool ud IS the miilKH; butthecbild whocu hem-ititch > Sue 

DWepg^vt-budhcTFhicf mt icboDt, caimat, wheDHhEretunuhnuin Ghs vrcnuiff 
B bei puenti ftDjF pnetlnl proof of Ibe value of the imtroetioji ihe hM roodTed, 
■Iw can ndther mue thrar tbirta nor fuvnil their etDckios^- 




i 



HAat luceeedinff miiiCreieeh hive bot kepi: it up to the k«me ktandud. 

Hvet be flie ciub if a reeolir ajBEem were alHCrred. It is nreij the etiatoia ib tcbooia 

fjn Ibiftue, to teach thechiidreD to Ox and prepare theji own worli, — aihorC-tighted 

Ipvliej ; lor Ibe want of ihii knnwleilie Di>t <in1i enlaili mocU additionil lilioui on the 

. -Qahei the childreiL fflmparmtiyFl^ uieLeii Bway from achool p 

. . method ie bucden ttepa which mtcgrnduai, ftvll-drflaed, and clear 

y Alt perception. 11 ia calculated loinavretheimproTCBieDtof eichindmduaJchiJd, 

lOre devBF one to attain the hij^ieat degrH of perfflctioa. 

lAmp cloth, 1 

A Manual of Geography. 



16 Robert Hardwickb, 192, PieeadUlyj w. 



STiLlTDiL&D "WORB 

By E. WALFORD, M.A., 

Bailiol College, Oxford: Fellow of ike Gemealogieal mnd Hisiorieal 

Society of Gremi Briiam. 



The Shilling Peerage. 



CooUining an Alphabetical List of the House of Lords, together 
with the date of the creatioa of each Title ; the birth, acoeasioii, and 
marriage of each Peer; hb heir apparent or presnmptrre, fiunily 
name, political bias and patronage ; as also a brief notice of the ofliees 
which he has hitherto held, his town address, country residences, &c. 



The Shilling Baronetage. 



Containing an Alphabetical List of the Baronets of England, Scot- 
land. Ireland, and Great Britain, and the date of creation of each 
Title ; with a short Biographical Notice of the birth, snccessioo, 
marriage, and family connections of each indiridoal ; the patronage 
at his disposal, the offices and appointments which he has hitherto 
held, and his address in town and country. A List of Baronetcies 
in order of precedence Las been addet!. 



\ie Shilling Knightage. 

Containing an Alphabetical List of all the Knights of the United 
Kingdom, and the date of creation of each Title ; with a short Bio- 
graphical Notice of the birth, marriage, and family connections of 
each indiridnal ; the patronage at his disposal, the offices and ap- 
pointments which he has hitherto held, and his address in town and 
country. 



^1 ItoBE 

■The 8hi 

H Contaioing t 

\ of the places 

I of the birth, 

, I political biu 

mimU which 



Robert Hardwick.e, 192, Piccadilly, w. IT 

'he Shilling House of Commons. 

Contaioing an Alphabetical List oftlie Merabera nf FarliameDt, and 
of the places which Ihey repre^^ent ; with a short Biographical Notice 
of the birth, marriage, and family connecCioDS of each Member ; hi* 
political bias and patronage, a brief list of the ofiioea and appoint- 
ments which be has hithprto hold, and his addreEs in lawn and 
country. To which i> added, a List of the hite and present Miuiatry, 
and of her Majpity's Privy Council. 



PablMed Aanusily. Secund year of publicaCion . Price £\. H«. 

The County Families of the United 
Kingdom. 

Or, Royal Manual of Ihl Tilled and Uiililled Ariatoeraci/ of 
Great Britain and Ireland, containinga brief notice of the Descent. 
Birth, Marriage. Education, and Appolntmenti of each Person, his 
Heir Apparent or PreanmptiTe, a.s altna Record of tbe Offices wbicii 
be bsi hitherto held, together nith his Town Address and Conotry 
ReeidCDcee. By Edwabd Walpo&d, M.A.. late Scholar of Ballial 
CoD^e, Oxford, and Fellow of the Genealogical and Historical 
Sodety of Great Britain. 



I rtcocda of 
ir. Gardaer, 



[>am^rmlui4 



WrmtMB, urenune, Ixtit, Crmrei 
Irair, OoienUr, Kaoinef , DudJov 






J^edkf 



'it'iit. WbUb 



d, udtba 



Robert Habdwicke, 192, Pic 



Jtojfal \6mo. price 

Electoral Representation 
United Kingdom 

From (he Reform Bill down to IhByeir 1955; irrwigedW 
Form, showing the state of the RepresentBtiou of each Con 
Boraagli daring tbM period. 



on afl 



lioi/al 32bio. price li. 

How to Address Titled People 

CoHPASiON TO THK Wbitisg-desk ; or. How to Addreis, 
and End Letters to Titled, •nd OtScinl PenKiDagee, togetli 
TiibleB oC Ycaexdeace, copious list of Abbreiiatioiu, Ru]e> (ill 
tuationfand other oselijl iTifonnHtiDD. 
*'A «rard, and man than a word, of pniae ia due lo tbo CompaBl 

manf peraoiu DDable ta abcaiD the prop« iDfDTmaEiiaii from enn much ]u| 
" Thii ii one of Ibe mote ukIoI iitlle booki we hun [or > long lirae mn 



•■ Tliia prett; little to 

ovddBDaed inU* ao jMlit a I 
CDpnaJnl but ofieu-eDTiBU 
to ukiiowled^ the a«ni 



Demy Svo. c!olh, tciiH Jllumrnaled Frrmiiiifiece. priee 6s. 
Mb. PLANGHE'ii Work ou Uenldrf. With more thsa 200 QIiu 
from the most authentic soorces. 

eraldry founded on Facts. 



Wal Iba pnelinl hUKit of an uiBUBuna urilt stir ticnMn. It la k ■■ 

r laiiaialB Ibe cluiS (lum Ika wlaat, and lo amw a» a btomltiftol rtii laa^ 

■■ - m ton pair; datarttng not onl; ike toma and pngaa m iiJIn 




Wati um f B 

'otbatBBM 
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Second EilifiOH, demy Svo. price 'Is. 

An Essay on Heraldry. 

By Jacob FREoEaics Y. Mooc, Member of llic Britiah AtoIjeeo. 
logical Association. 

Jtoyal 22mo. price li. ^^t 

Crourn Sue. prife 5*. ^^B 

The Common Sense of the Water 
Cure. 

A Popular Description of Lifa iind Trsatment »t a Hjdropttiiic 
EstnbiinlinMnt. B; CsptBin J. H. LvKis, late of the 61st Oegiinent, 
■ncl the North Durham Militia. 

^i<-idDmr»dmnarFiiiau>mK book lli»a Ihii. Cupt. t^uktt i. ■ clncT 
^ nt^3tn»□, who Jliu Samd the groAleit pldun of hi» life ia the atrict dU- 



Fcap. Svo, efolh, price Oj. 

raste Products and Undeveloped 
Substances ; 









:e oriuelftn miy he turned to ^nd M 
^ adminblc Ultle volu-me. penpicuo 



New Edition, jelio, /ally illtalratid, price \2a. ^H 

Country Cottages. 

9 of Dosigns for an Improved CUsi of DwelUngl for 
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Crown 890. price 6«. 

Our Social Bees. 

Pictures of Town and Country, and other F^ipen. 
AnnnKW Wtktkb., M.D. 

CoxTKNTS : — ^The Post-offioe. — London Smoke. — Mock AnctioD 
Hyde P^k.— Tbe Suction Post. — St. George and the Dragon.— 
India-rubber Artist — Onr Ptok of Dirt.— The Artificial Ma 
Britannia's Smdling-bottle. — ^The Hunterian Museom at the Colk| 
Snrgeons. — ^A Cbsfiter on Shop Windows. — Commercial Grit 
Onwards in Cheapside. — The Wedding BonnrC — Aerated Bread.— 
Gennan Fair. — Chib Chambers for the Married. — ^Needle-makiiij 
Preserred Meats. — London Stout. — ^Palace Lights, Club Cards, 
Bank Pens.— The Great Military Clothing Establishment at Pirn 
— ^Thoughts about London Beggars. — Wenham Lake Ice. — Ca 
Making. — ^Woman's Woik. — The Turkish Bath. — ^The Nerrous Sji 
of the Metropolis. — ^Wbo is Mr. Beuter ? — Our Modem Mercor 
The Sewing Machine.— The Timet^ Adrertising Sheet. — Old Thmgi 
New Names. — ^A Suburban Fair. — A Fortnight in North Wales.— 
Aristocratic Rooks. — ^The. Englishman Abroad. — A Gossip aboot 
Lakes. — Sensations of a Summer Ni^ht and Morning. — Phj 
Antipathies. — ^The Philosophy of Babydom. — Brain Difficultic 
Human Hair. 

" The papers are treated in toc'a a manner as to form not merely an interet 
but an instructiTe contnLation to the stock of popular literature, and the Tola 
therefore a welcome contributioa to oiir current Itteratiire." — Obterctr. 
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The ' Curiosities of CiTilization ' contained so manr amusing and impc 
details, that a second selection wiU be accepted at once with the utmost gratifit 
bj the manr readers who have already been fascinated 07 Dr. Wynter'a agn 
style, and the characteristic details of men and manners by which he has renden 
name popular. S<Hnetixaes the first dish is more palatable than the second, 
newest entremet serving to take off the pleasant taste of its predecessor. I: 
mstaxice it is not so, since I>r. Wynter has kept back the better potion for a a 
course.*'— BeiT* Weekly Messenger. 

** Crowded with Hets and sparkling with fancy ; written in a cheerful and | 
sophic spirit. The writer is nerer unapproachable in his ideal, but shrewd, sen 
and thoughtful in his mode of narration and in his way of marshalling fsct 
Litemry Gmsette. 

** On the whole, we prefer this Tolume as a book of amusement, and ere 
stmction, to the ' Curicaitiea of Civilization,' which hss enjoyed a good nam 
sale. Dr. Wynter is an accomplished and well-informed man ; he writes wti 
much to tell, and even bis lightest sketches conrej substantial thoughts or &b 
tbeir delicate outlines. This volume contains more than forty papers gleaned 
first-rate periodicals. It would have been a literary loss had they not been so gati 
and preserved. Sometimes there is a quaintnesa in some of ttie easajs whidi r 
tae immortal Charles Lamb." — Era. 

" These papers are characterized by the same breadth of view, the same ft 
of language, the same acuteness of thought, which distinguished thm 'CuruMdi 
Civ. illation.* So long as Dr. Wynter continues to write papers similar to those i 
volnroe before us. and in ' Curiosities of Civil izatioo,' so long will the republicat 
tho*e papers be welcomed \iv tVie \^\i\A\c.'"' — Standard, 



Robert Hardwickk, 192, Picatdilli/, w, 
SixiA Edilion, Crovn Bio. price 0». 

ariosities of Civilization. 



i 

^B Being Essajs from the Quarlerly and EdmburgU Raricws. II y 
■ Db. Andrew WvsTEii. 

CONTENTS, 
The Loodan Cammtaiarint. I liodpng, Food, and Dress of 

Food and its Adulteratioas. Soldiers, 

AdTertiMmentB. TheEleCtricTelegrnpli. 

The Zoological Gardens, Fires and Fire loanrance. 

lUta. The Police and the Thieies. 

Woolwich Arsenal. Mortality in Trades and Profei- 




itnj good pirlnni of IrijDdoa lUv, and ■ Vaowledgfi of (bit 
CUCBI7 4urptuiAi b; Bnj modem writBr."^-Pf'f«. 



BDTQdA ' VDjiU (o know ' how DDF great HabflDD ii aupplied, Rit}i unerripg certuniy 
ftod Mund coloularloD, with food anddriok, day arier dij and jear aftrrfCAr; hoiv 
Iliit food ii ijileiuticallr mi uninnallf ductured and adulicriliH) i bow gar 
Ihi«TU openle, floutiili, time to grief, infl arn affected bj IboimliM who an 

Iradn, and haw the jnorEHiaiu kill bt keep a] iTe their numberi ; hmr flrei iuflaCDCe 
file iiuiinD«, ud an iDnimsee iBfiiutnceB fiiei I hawandvbat aort of p»p1« dwell 
in lupaKio aiylaada { bow manr TDnaDCIe and ]eaat.-iDULglned ihin^ can be learDt b^ 
itudfLafr the abipvrecka wblch hape nccarrrd durin|t LbB lait few ;«are ; how — but 
,»B wUlbtopi and unipl J add, that whoeter wmotaajfrefi^ bock thia winter, rich io 
-Mef nUacti. and written m a maoiier civar, foaeinatlnp, and orCgiaal, bad betttr 
■K^aae Ui> WjhIet'i CuriQiltia q/'RMIizalion."— Utnlng Ktww. J 



BoBEBT Hahdwickb, 193, PiaeaMfy^m, 

Beantifiills printed in cd/oktj, pricf £\. \s. 

\ Enshrined Hearts.' 

Gnshriiied tlesrU of Warriors snd lUnatriaoB People. Bt Emilv 
Sophia Hart(:iioiln-e. Wltb lllaminatcd IiutUiii, aad Ultubaled 
nith numerDUa Engratinga on Wood, Armoriat Bearings, tic. &c. 



400 jip., croiflii Sno. cloth, fully illuslrated, price 3t. 

Dr. Lankester on Food. 



Fart I., One Shilling, conMina : 

fiEAT-aimKS — Oil., Butter, 

Fat. 
¥i,Ksa-iii>tti»Eii9 — Amhal Foon. 
" Fiill of lound KJcnee, euiiuDii »i« 



Part II., Eigbteeapencc, coatli 
Wi?iEB, Srin 

CdND1U£NT9 asd S 
Tea, Cdffke, snd C«t 
Tobacco md OFniu. 

[low. ind quiint iUmlikdim. Ur 



"Tho Icctarei pouets Van grekt meiit of btiiig jjit«reBdng. Tb« iafDnuElDn, 
ftUhqp^ it may be E>^bereA fram iDiirceB not iauxnuhlt Co tbov who wlU md for 
tlieniKlvei, u brought to^etbcr nad uTHDBfld wiLb the iDtBlligeDce of Kmanvfac 
Ihoronghl J iindcnUnda aod ptrforuA ithat heioteodi to do. llLeiacti thuit pmantad 
nlD sn ■dditionid value bf heuiag the imprcn and flaodian of hie own opiQiOP*. 

- - - ■ " ■ ■ " ... pp^^bndj_ Ebftae LoctHvn 



nPoodw: 



id there 



idpc^ular- They contulD in 

na ttf the rerf beet nf 



Ufnble of hringiDB dry 

tbercfnre, who f -^-- 

ttsdf of UBBfo] 



ikUl ihowB 



'"^celtbcron thepvblioEiiind ...,. ... 

hnne wil[ bg cBried awij (it the pleume of 
Oaj little dreuu of tnabllai ttmutfna ■) 



ucaciealifla pritielplee hy wUeli tlie map^ytit foedforibakkBHa* 
tbey doiatb(dcugetudm««uMi?unwn«BwpiMiblLhiHK 
-ee from tDohlueaLlliea, Hid Birinff oedBJ dlHDUklia, the teeetmUlAMI ' 
uentUaEhun. The book <iai be nd «'' ' ' 

no idea of malibiE ut pnuti«i ua If tk 
li Df the iBtcVbteat «i& \iuni;Hta), »a& ll 
"of iUat,WMb\\in\i\mtia4QXa"'** «-.A— rt 
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350 7171. rroint Bro., elolh, fully ilhalrated, price 'is. 

r. Lankester on the Uses of Animals 

Id RclBtion (0 the Industry of Man. By Edwin Laskbster, 
M.D., P.R.S. A Course of Sii Lecluiea. delivered aC lbs SoiitU 
Kan»ingtOQ Moaeum. 
I., Oqo Shilling, contikins : [ Part II., Ei^teenpcncc, coaUins : 

XK. SpoKGESudCugALS. 

UP. Pkatuesb, Hohn-:^', and Hair. 

'aSTe. I AKiiiAL Perfumes. 

'TIh iploruAlion U prcKnted in tlia moqt lucid, fruefid, bid CDteruininf^ 
'ETOTOMwhapfruiriitlmnwill be gnteTul to tlia iDtliar. ThE hiiloir of Ibow 



"Thev ue wriuen to pllLlnly Ukd pleuanElir, thftL wen duldiTD can UDdpnEuJ 

WnftlWtlHia: udwicu thenKm itiDagl! rceanunnid Ihim."— Crilie. 

'•Tkajiail of Dr. Lukntn-ii djnple ind phiJaupblcilL. Hg finl intcaducEI Hi 
ba MJmal, then v^iii portiiD at it used fur the DuaulActiirfl ducribcd, and liwdf 
MMBBlwit n fiideiCTibad."— J*Ja*. 

" ^ ' ^ " ~ ~ BUmetive k ehinct; r, u to ciptiviiti Bad cmebwB 



Price li. ; btUrUattd as Alium, 2s. GJ., jWi edyet. 

^ Hand Catalogue of Postage 
Stamps for Collectors. 



By Dr. JoB^- Edward Gdav. F.R.S., F.L.S.. &c., of the Bril 



^ 



Pnblished Aiinaalty. 

Shilling Guide to London Chari- 

Ities. i 

Shairinp. in Alpbnbetical Order, tiie Name, D»te of FonDdHtioii, Ad- 
dreEB, Object, Aniiunl Income. Number of People lieneflied, Mode I 
ef Application to and Chief Officers of ererr Inatituiioit in Loadon. I i 
By UEnuBRT Fav. SB 
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Fcap. Vno. cIcrIA, price 3>. &d. 

Horse Warranty. 

A Plain and Comprehensiic Guide to the various Pomli to be noteil, 
showing which ars Essential and which are Uoimportant. With 
Forms of Wacranly. Bj Fbcsb. HotcdeM, T.S. 

gf tba Indd uil, in whicb wc find mentiDiiaf Abmiona: kgei Aptd Bonet; Ai- 

•pailD: BolIlDg— lunnlng innji Bantii Bnikcii buk; Cukerj Capimd luKkii 
Chinked IhcIi ; CLunbFrins i ClinkicK— ■hovgl (ad tnDg>— poker and loDgi; Col. 
ataring; Cou-lhrottled ^ Caldii Collar-vnuigj CDiiCrutton, artifieiil! Comi 
Cou^h : CDU^b, cbniiuc ; Cnunge ; Cradte'biek ; Crib-bitlnf. Prnenliiia e(; Curbi,- 

befong 'Oroppiog lichiiid ; Dulaeui Euing bedi ; EolarceiDciiu, tahs Eaamliu- 
liiiiil EichuBC— inip I EhtgIhi and diet; Ef», thg— wall— wbile of : Falnnnv- 
tar; Phi, csntnctiil— conlcactioa of IhE— fever In tlw ^ nrlngi Fltnhr heel; iott, 
flat— pcTfeet: GbIIb; Glandcraj Grew; GrogBr; Gruntinf; Haeknera; HarnvH, 
qidtftin; BiudmauUi; Heal, fleiby; Heali, cracked; Hetgbt and ar e; HernH- 
gatted; Ri|b-buk ; Hip, low; Hipt. hlcb; Hocki. Ciqiped ; HoUuH-liaek ; Boali, 

SwoUaoi' Knackluig ; Lamei lAmenen; Cunoing; Lampaa; Large battel; Leiibfr 
aalv; Lfl^, aivallcn; Loiat, namnv ; LoDg pailFrnfl; LDDHWaiaC; XdW acliDn, ar 
duajr-eu(Biag, er going near (he ground ; Lo«-bae 

g, FanljBia; PatUme, long; Pigeon tot 

ToBgi; PriK! Fqmi«-ule: Quiet in EanieH; 

ny— bolting :*M>ddltEaek, Cradle- 

. „ , -r , l; B^i BpaTina; OfBtij-ay: SplenNi 

SIviDi-CDUi Staitin^i Stitr hocki; Slapping ; Straaglea ; Sniagbalt; atnDUiM; 
aufcii; S«ap! Thanngh phui Thnuhcai Ilial. (he; Tucked ud; TDrniori Vi- 
iHTTiaii Uptight jo! Dti— knuckling-, Upright akgulden; ITied Henei; Tnal efi 
V^, Deck; Vie«', Vi*E>; Wiial, loBg; Wall-eTU ; Warrantiei. laxipca oSr 
VntnntTi Wunsv. nKof; WMber t Water ; Waler, hcKi Weanngg Wearbv, 
CHri of ; Weni; Wheedng; WhiitUng; WaileotEna; Wide behind ; Wind, 
broken: Wind-iueking; Windgalli; Work; Wonnde; VgsnsHoriea. 

Wil/i Illialratioai,. Fcap. Srn, cloth, prier 2s. Gd. 

Graceful Biding. 

A Pocket Manual for Equeatrians, By S. C, Waite, 
" In the icheol, on the toad, na Ihe eoune, or acmn coudUt. thii little b««k 
«iU he Inraloahlei aad Re heatlily recornmeod it."— JWorn.fig- Foci. 

tbe^Jdet l^D^dtri'indiog tli'e7etwr-pieu,"-/?d. 

■ ■ inttnietione 

JiamaoDllllg, 



ICoDEiiT Hakdwicke, ID2, Piccadilly, w. 23 

Fca/i, 8po. clui/i, iilmlraleil, pi-ite In. Hil, 

be Foot and its Covering. 

I With Dr. Camper'i work on " Tbe Beat Form of Shoe," trSDBkled 

from the GermBii. By James Dowie. 

. tBtj Hnaibl« trfatine, bj Dn« who u.kc» n irtiitie and icLCDliflc inteFCkt in 

j<ct, mad who tui evidently wdt itudied Lhe mrcbujicKl tcrucEDn tad tctiaq, 

u thfl anatomy tad pbytlDlD^, of that flnnderful concBttnatioa of bouai 



coloured Froiilispifce. IGmo. dolh, gill edges, price 2t. Gd. 

Whist. 

As plsfeil at the 

"Iliajiultli«bi»klbat WBinqmtnl, Tbeinlrimic Bnitb of the boukiito>,a 

m lorrr of itbiat we itmtigly recommead (be voIudib."— Fiff^. 

" After dor repealed cvmineDdationi of tbiH Uttle work, ve need only apreu our 

Ma hanng been adopted by tbe ArmT and Nary CJub and otber dnbi of Laadaa, 
ttke court of appeal, nufficienlly iodieate tbeir autboiilr, and the public inQerallT 
^ , V -..^ TiBfld«nce."-E™. 

"^a, biH "idMK mu°£™ tbe oTd f "=. "Saoyle, m" 
1 , me now quite antiquated."— CrtWc. 



Crovm Sto. cloth, ailh Illuslraiiuns by George Cruihshcmk. }<t\ 
2s. 6d. ,• the llliulTaliouH on India paper, price ha. 



peter Sclilemihl. 



Fcap. 8m. elolh, price bs. 



Scargill's Essays and Sketches. 

Eaaajs and Sketches. Bj the late Wii.j.iau Firr Scasoil.l 




flojiai Z2mf. p/oH, }:iice 1*. 

Hardwicke's Shilling Handy-Book 
of London. 





Hearing. 




BauBra. 


Omnibmes. 


B.ll.«>oinB. 


Palaces. 


Cptbednli. 


Purks. 


Dining-rooms. 


Passport Offices. 


EihibiCioii9. 


Pictore Galleries- RepUrt 


MsneionsofNoMUty. 


Popnlai Entertainmenta, 


Mu-kelB. 


Police-courts. 


Monej-order Offices. 


Prisons. 




RDiIns^ Stations. 




SCeamboBts. 


Musio-hnlli ind CooMtt. rooms. 


Theatres. 








I 
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Croicn 8vo. thth, price 7t. Cil. 

Caste and Christianity. 

A Looking -glaas for the Times. By TtupLK Christias Fabbiu 



Fcap. Sco. price 3«. Gd, 

L-Utobiography of a WorkiDg-man. 



^"""'5t and Keneiy wonhj of ilM pIicQ in h oaiioiul bHf^Fi^j." — AHitnmum. 



■Id^ bu AutDblDgr^h/. ]| ntUU ane, in Ibe Snl part, Ld the nnoy fEuaiDe i 
hicfa tbiuD ililHeulIiei 



IlfnLf •Cruggll In order lo hilng no a hmilj 
I on Uummoirio nhich thoM lliffl— '■=- "' 

L old hi one common bond oT nffceti — -^ — —^, _. 

riochpeoplffihDuld BluflT tbe tiDok, and ]«ini fmm U how vui 



JSmo. price U. itluetraled, 

lints on the Formation of Loci 

Museums. 

Bj the Treasurer of the Wunbledon Moeeura Comniittee. 



1 

uOcaT 



Qimrrer;^, lOr. Sy aulhorUj/. ^H 

The Official Bengal Army List, 

Exhibiting the Raok, Stnnding. Dates of CommisBina, and present 
LoraCioa of every Offiner in the Bengsl Kinvj , -aa «im^fitii'».'*oik 
Adjiitant-Geaeral's Office. ^^h 
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Poems, 



POETEY. 

Croum Svo.f cloth f price 6s. 



Descriptive and Lyrical : Illustrations of the Beaaties of Tn 
Scenery, and Sketches of Objects of Interest : with Notes, Hist 
and Explanatory. By the Author of " The Nuptials of Barcel 

Croum Svo. cloth, price bs. 

The Season. 

A Satire. By Alfred Austin. With Frontispiece of 
Modern Muse ** by Thomas George Cooper. 



Demy 800. cloth, bevelled edges, price Is. 

The Human Tragedy. 

A Poem. By Alfred Austin, Author of " The Season. '^ 

Crown %vo. cloth, price 6*. 

Songs of Italy, 

And other Poems. By Caroline Giffard Philli] 
' Authoross of '* Lonely Hours," " Eva," "• Ethel Beranger," 



Just Published, Fcap. Svo., price 3s. Cd. 

The Poet of the Age. 

A Satirical Poem, \?ith Introductory Remarks on the decli 
Poetry, and Critical Notes. 



Fcap. Svo. cloth, price 3«. 6<7. 

The World of Phantoms. 

A roe:«. 



KoB£BT Hardwicke, 192, Piccadilly^ w. 29 

Fcap. 8ro. cloih, price Zs. Qd. 

►emard. 

A Drama of the Year 1848. By Frederick Gundash Shaw. 



Fcap. Svo. price bs, 

'ebbles and Shells. 

By Elizabeth Wilmshurst French. 



Fcap, 8ro. price 3s. 

j^Jhigitive Poems. 

B By Tristram. 




t 



Svo, clotht price 7s. Gd, 

e Buried Titan. 

A Drama. By Franklin Leifchild. 



Demt/ 8co. clotAf price is. 

Poems. 

By Melanter. 
■ I* cap, Svo, price Zs, 

Poems. 

By Jambs Macfarlan. 



J'cap, Svo, price 2s, 6d, 

Poems. 

By An Architect. 
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^^^^F Price 2i. 5d., IHntirattd by tie Bett Arlisi 

I I THE 

POPULAR SCIENCE REl 



ENTERTAINING & INSTRUCTIVE ARTICLEa an SCIENTiq 

Ebitid By JAMES BAMUELSOJl 



TIuB perioilicsl doei uot partake of the clisracter a 
"QuaTtcrUiu," or the " TruiEsction3"of Sdaudiic Societi 
Che other hiDd, rramed aiicjily ibithe DJnmement of thoa^ 
employ Scienraas a mere pastime. Ita content! 
munerousrcndecaicho, without making an; pretcnalonB to rudfti 
learned, desire to beeome acqiuinted with the truths of science ; 
which they are frequently deterred from fblloning, by the kbs 
gDaga in vogue amongst seieotific men, or froiD tbe nature 
ordinary avocations being too laborious and engrossing to slloi 
itudy during leisure hours. 

Each namber contains syEtemattc, instmctive nrtidea (i 
en ueedful) on subjects connected with some of the foUowiof 



Gedghapby. 



AarnoKouv. 

BOTAN*. 

Cbemistht. 

Etbnologv. 
Science applied to the .\rt3, Manufactures, Com 
together with a Complete Summary of all the evei 
' ~'e taken place during the quarter in each depa 



MlNKRALt: 

Physics. 

Zoology. 
&c. Bio., 

Is of importoi 
^meIlt of Scie 



Prof. AssTED, F.R.S. 

prof. Bdckman, F,L.S., F.S.A., 

F.G.S. 
Jaubs BniEN. F.B.A.S. 
Dr. CoLiiNCwooD, M.A., F.L.S. 
W. Crookbb, F.C.S.. F.L.S. 

Dr. Faibbaiiin. F.R.S. 

1>. H.GossK, F.It.S. 

Dr. HiCEB, F.L.S. 

, JABEK HOGO, P.L.S. 



Prof. Hunt, F.R.S. I 
E. Jesse, F.L.S. 
Dr. Lankesteb, F4i 
Mrs. Lankestek. 
G. K. Lewes. 
Dr. Phipson, F 

A. DE QuATREFAGEfl 

Jahes Samitklsom fl 
Aud other , 



THE ENGLISH CALIFOBNIA. Bj 

THE CONTENTS OK CAVERNS (e 
THE MICB09COPE. whh Dirrrtioni 

THE BUILDER ANIMALCULES, . 
XBE L'OUIIUN TRIJCFLE, wiUi Pli 
blSCELL^NKA. REVIEWS, ind Si 



